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Preface

About thel DL Guide

The Spectra ORB C++ Edition IDL Guide provides instructions and background
information needed to understand the IDL language, data types, IDL to C++
mappings, and how to use the Spectra ORB C++ Edition IDL to C++ compiler.

The IDL Guide is intended to be used with the User Guide, as well as the other
documents included with Spectra ORB C++ Edition: please refer to the Product
Guide for acomplete list of documents.

I ntended Audience

The IDL Guide isintended to be used by developers and engineers, working in a
distributed computing environment using Spectra ORB, who have a good level of
knowledge and experience of CORBA and IDL.

Organisation

The IDL Guide is organized as follows:

e Chapter 1, Introduction to IDL, introduces the OMG's Interface Definition
Language (IDL).

» Chapter 2, Concepts and Features, describesthe IDL basics and provides essential
background information.

» Chapter 3, Compiling an IDL Specification describes how to write IDL files.

» Chapter 4, IDL to C++ Mapping, describes the OMG’s IDL to the C++ language
mapping for the ORB.

Conventions

A

C

C++

Java

& PRISMTECH

The conventions listed below are used to guide and assist the reader in
understanding the IDL Guide.

Item of special significance or where caution needs to be taken.
Item contains helpful hint or special information.
Information applies to Windows (e.g. XP, Vista, Windows 7) only.
Information applies to Unix-based systems (e.g. Solaris) only.
C language specific.
C++ language specific.
Javalanguage specific.
iX
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Hypertext links are shown as blue italic underlined.
On-Line (PDF) versions of this document: Items shown as cross references to other

parts of the document, e.g. Contacts on page X, are hypertext links: jump to that
section of the document by clicking on the cross reference.

% Commands or input which the user enters on the
conmand |ine of their conputer term nal

Couri er fontsindicate programming code and file names.

Extended code fragments are shown as small Couri er font in shaded boxes:
NanmeConmponent newNane[] = new NaneConponent[1];

Il set id field to “exanple” and kind field to an enpty string
newNane[ 0] = new NaneConponent (“exanple”, ““);

Italics and I talic Bold are used to indicate new terms, or emphasise an item.
Arial Bold isused to indicate user-related actions, e.g. File > Save from a menu.

Sep 1. Oneof severa steps required to complete atask.

X
IDL Guide

Contacts

PrismTech can be reached at the following contact points for information and
technical support.

USA Corporate Headquarters European Head Office

PrismTech Corporation PrismTech Limited

400 TradeCenter PrismTech House

Suite 5900 5th Avenue Business Park

Woburn, MA Gateshead

01801 NE11 ONG

USA UK

Tel: +1 781 569 5819 Tel: +44 (0)191 497 9900
Fax: +44 (0)191 497 9901

Web: http: //www.prismtech.com

Technical questions:  crc@prismtech.com (Customer Response Center)

Sales enquiries: sales@prismtech.com
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CHAPTER

|ntroduction to IDL

The Interface Definition Language (IDL) enables interfaces to be defined which are
independent of any particular programming language. This enables the components
of CORBA-based distributed applications to be written in whichever programming
language is most appropriate, where different components of the same application
can even be written in different languages. For example, a client could be written in
Java and a server in C, C++, or even COBOL.

This capability provides enormous power and flexibility, especially where legacy
applications must be made to communication with new applications or components
which have been written in a different language.

In CORBA, the object’s interface defines the operations the object provides and how
a client interacts with the object. The interface represents the contract between an
object and a client that attempts to use that object. The interface defines the object’s
reference and allows an object to declare its type and the names of its inherited
types. It also provides the names of the operations it supports and the parameters
and return types of those operations.

To implement an object described in IDL, the interface description must be
translated into the appropriate programming language constructs as defined by
CORBA's IDL mapping for that language. Translation is performed by an IDL
compiler supplied with the ORB. The IDL compiler is described in Using the IDL
Compiler on page 19.

The IDL to C language mapping is compliant with the OMG C Language Mapping
Foecification, OMG document 99-07-35.

Defining the Object’s I nterface

& PRISMTECH

In IDL, an object’s interface consists of a set of named operations and the
parameters supplied to those operations. The following example shows how IDL
would define the interface of an object in a simple application:

i nterface Sinplehject

bool ean oneQperation (in string aString);
voi d anot herOperation (in string anotherString);

b

A description of an interfacein IDL is called an IDL specification of that interface.
IDL specifications should be created in asource filewith a. i dl file extension.

3
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1.1 Defining the Object’sInterface

IDL source files are passed to the ORB’s IDL compiler, to generate new files with
programming-language constructs and implementations that can be used in an
application. The IDL interface construct maps directly to the programming
language’s construct for an object reference:

The following sections describe IDL and the constructs you can use to define an
object’sinterface.

& PRISMTECH
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Concepts and Features

The OMG's Interface Definition Language (IDL) is a modelling language for
defining interfaces. The interface definitions created are platform and language
independent. The IDL interface definitions enable applications, which have been
implemented in different programming languages, for example C, C++, Java, or
even COBOL, to transparently communicate with each other through ORB
middleware.

IDL compilers generate programming code for specific languages (such C, C++,
Java, or COBOL) using the IDL interface definitions mentioned above. An
individual IDL compiler is designed to generate programming code for a specific
language and in accordance with an appropriate mapping specification defined by
the OMG.

IDL compilers use the interface definitions to create the appropriate classes,
methods, operations, parameters and attributes needed for the specific
programming language used by the developer. The developers use the
IDL-generated files as the basis for implementing client and server components of
their distributed, CORBA-based applications.

This section describes the basics of the IDL language and how to use it to create
programming language-specific applications. The complete description of the
syntax and semantics of IDL are given in the OMG’s Common Object Request
Broker Architecture and Specification document.

IDL Language Basics

The DL syntax is similar to C++ syntax. The key differences between IDL and C++
syntax are:

« afunction return type is mandatory
» aname must be supplied with formal parameter in an operation declaration

» a parameter list consisting of a single void token does not act as an empty
parameter list

* tags are required for structures, discriminated unions, and enumerations

* integer types cannot be declared as i nt or unsi gned; they must be explicitly
declared asshort, | ong, orl ong | ong

* char types cannot be qualified assi gned or unsi gned

5
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IDL Conventions
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The Interface Definition Language uses the conventions described below.

Comments

There are two comment delimitersin IDL:
e The comment pair / * and */ isused to delimit comments that span multiple lines.

» The double dash// begins acomment that is terminated at the end of aline. The
comment may be placed after a code statement on the same line or on a line by
itself.

Comments do not nest.

|dentifiers

Identifiers are names for IDL definitions such as constants, types, and operations.
Anidentifier is an arbitrarily long sequence of letters, digits, and the underscore ()
character. Identifiers must begin with aletter.

In this example, MaxVal isan IDL identifier for along integer:
| ong MaxVal ;

Identifiers are scoped. See Modules on page 16 for information on how scoping
workswith identifiers.

Identifiers are case sensitive in that a given identifier must be spelled identically
with respect to case throughout an IDL specification. However, using two different
identifiers which differ only in case will produce a compilation error.

IDL reserves a set of keywords that cannot be used as identifiers. These reserved
keywords are shown in Table 1, IDL Keywords.

Table1 DL Keywords

abstract double local raises truncatable
any enum long readonly typedef
attribute exception module sequence unsigned
boolean factory native short union
case FALSE Object string ValueBase
char fixed octet struct valuetype
const float oneway supports void
context in out switch wchar
custom inout private TRUE wstring
default interface public

& PRISMTECH
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Thetypedef Mechanism

Usethet ypedef mechanism to name adatatype. A t ypedef definition begins
with the keyword t ypedef , followed by the datatype andt ypedef name. You can
name basic data types, constructed data types, and template types using t ypedef

declarations. t ypedef s are typically used to name template types, such as
sequences and arrays.

Data Types

IDL supports the basic data types such as char, short, long, and float; structured
types such as structs, unions, and enumerations; template types such as sequences,
arrays, and strings; and structured exceptions. The interface type can aso be used as
an operation parameter. An interface argument is passed as an object reference that
refers to the instance of the object implementation it represents. CORBA defines an
any type that can represent any IDL type and can be used as an argument or value
type wherever multiple different types are acceptable. You can use typedefs or
create an alias for any of these types.

An DL compiler for aspecific programming language maps basic IDL datatypesto
the appropriate native data types of that programming language.

Basic Types
Table 2, Basic IDL Data Typeslists the basic IDL data types.

Table2 Basic IDL Data Types

IDL Identifier Type Description
any Any type Self-describing values that can
express any IDL type
bool ean Boolean type 1 or O (zero)
char Char type 8-bit ISO Latin 1 characters
doubl e Floating-point | EEE double-precision
Type floating-point numbers
f1 oat Floating-point |EEE single-precision
Type floating-point numbers
| ong 32-hit integer -2°31 ... 2"31-1
| ong doubl e Floating-point type | IEEE double-extended
floating-point numbers
| ong | ong 64-bit integer -2M63 ... 263-1

7
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2.11DL LanguageBasics

Table 2 Basic IDL Data Types (Continued)

IDL Identifier Type Description

oct et Octet type 8-bit quantity that is guaranteed
not to undergo any conversion
during communication

short 16-bit integer -2M15 ... 2M15-1

unsi gned | ong 32-bit integer 0..2"32-1

unsi gned | ong | ong |64-bitinteger 0..2"64-1

unsi gned short 16-bit integer 0..27M6-1
Constructed Types

IDL provides three constructed data types:. structures, unions, and enumerations.

Structures

A structure allows related data to be grouped under a single name. Structures are
declared with the keyword st r uct , followed by an identifier and alist of members
enclosed in braces. Each struct member must be an IDL typel.

This example of an IDL structure named dat e has three members: two of type
unsi gned short and oneof typeshort.
struct date

unsi gned short nont h;

unsi gned short day;
short year;

Discriminated Unions

A union groups items of different types and sizes, but only one member of the union
has a useful value at any one time. Thisimplies a saving in the amount of storage
allocated to a union.

Discriminated unions use a discriminator (or switch) to help keep track of which
union member has the most current value assigned to it. Each member of an IDL
discriminated union has an associated case label which must match (or be castable
to) the type of the switch field. The switch field uses the case label to determine
which union member to use. An optional member with adef aul t caselabel can be
used. Access to the switch and the related element is language-mapping dependent.

1. A type meansall typesthat can be defined as well as basic types.

& PRISMTECH
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An IDL discriminated union is declared with the keyword uni on, followed by an
identifier for the union. Thisisfollowed by the keyword swi t ch and a switch type
enclosed in parentheses. Finally, alist of members that have case labels is enclosed
in braces. Each union member must be an IDL type.

The switch type can be long, long long, short, unsigned long, unsigned long long,
unsigned short, char, boolean, or enum.

This example shows an IDL discriminated union named t oken.
uni on token switch (I ong)

{
case 1: char cval;
case 2: float fval;
case 3: doubl e dval;
default: long Ival;

Ji

Enumerations

An enumeration is an ordered list of identifiers, referred to as enumerators.
Enumerations are declared with the keyword enum followed by an identifier and a
comma-separated list of enumerators enclosed in braces.

The order in which the identifiers are named defines their relative order. This order
allows two enumerators to be compared. By default, the first enumerator has avalue
of 0; the value of each subsequent enumerator isincremented by one.

This example shows an IDL enumerated type named wor kday.
enum wor kday { Monday, Tuesday, Wednesday, Thursday, Friday };

Template Types

IDL provides template data types: sequences, strings, and fixed.

Sequences

& PRISMTECH

Example

A sequence is a one-dimensional array that can be declared with an optional
maximum size. If the sequence is declared with a maximum size, it is referred to as
a bounded sequence; if no maximum size is specified, it is referred to as an
unbounded sequence. The length of a sequence can change dynamically but the
length of a bounded sequence cannot exceed the maximum size fixed at compile
time. Sequence elements can be any of the IDL types.

This example shows a bounded sequence. The keyword t ypedef names the
sequence data type.
t ypedef sequence<l| ong, 64> vec64;

9
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This example shows an unbounded sequence named vec.
typedef sequence<l ong> vec;

Strings

A string is a one-dimensional array of 8-bit 1ISO Latinl characters that can be
declared with an optional maximum length. If the string is declared with a
maximum length, it is referred to as a bounded string; if no maximum length is
specified, it isreferred to as an unbounded string. The length of a string can change
dynamically but the length of a bounded string cannot exceed the maximum length
fixed at compile time.

This example shows a bounded string. The keyword t ypedef names a bounded
string data type:
typedef string<16> nanel6;

This example shows an unbounded string named nane:
typedef string nane;

Wide Strings

Wide types (wchar/wstring) are not supported. By default wide types are treated as
the non-wide equivalent (string/char) type. If the- no_nmap_wi de IDL compiler flag
is used then the compiler generates an error if awide typeis used.

Fixed

The fixed type represents fixed point decimal numbers with a specified number of
significant digits and scale factor. There can be no more than 31 significant digitsin
agiven fixed point number. The scale factor is a non-negative integer less than or
equal to the number of significant digits.

This example definesaMbney type capable of storing 9-digit figures, 2 of which are

to the right of the decimal point.
typedef fixed<9, 2> Mney;

The fixed point type can also be used to define integer types with a specified
number of significant digits by setting the scale factor to 0. Thisisillustrated in the
following example.

typedef fixed<31, 0> Bi gl nteger;

Arrays

IDL defines multi-dimensional, fixed-size arrays. Each dimension of the array has
an explicit fixed size that cannot vary at runtime.

An array is declared with atype specifier, an identifier, and the dimensions enclosed
in bracket pairs.
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« any of the IDL types may be made into a multi-dimensional array.
» each dimension must be a positive integer constant expression.

This example defines a one-dimensional array of bounded strings:
t ypedef string<20> FiveStrings[5];

This example defines atwo-dimensional matrix of longs:
typedef long LongMatrix[4][4];

Theany Type

The any type can express any legal IDL value. An any is self-describing and is
intended to be used as an argument or value type wherever multiple different types
are acceptable. An any can be passed as an operation argument.

An any contains a TypeCode and a value which is of the type indicated by the
TypeCode. The any type can be any IDL-specified type, including another any.
The TypeCode allows applications that use it to interpret the type of the data the
any contains.

The any maps into an implementation-language mapped type.

Support for anys must be enabled inthei dl cpp compiler by using the - gen_any
command-line switch and linking in the correct any libraries. The C Any type
mapping is defined in the eOr bC/ CORBA/ any. h header file and must be included.

Congtant Types

& PRISMTECH

A constant provides a way to declare types that are initialized with values that
cannot be changed. Constants are declared with the keyword const , followed by a
type specifier, an identifier, the assignment operator (=), and the value to which the
constant isinitialized.

Table 3, Constants, on page 11 lists the IDL types which can be used to declare
constants.

Table 3 Constants

boolean short

char string

double unsigned long
fixed unsigned long long
float unsigned short
long

long long

octet

11
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This example declares a constant MaxVal of typel ong with afixed value of 100:
const | ong MaxVal = 100;

i Long long and unsigned long long constants are limited to long and unsigned long
values on platforms with compilers that do not have built-in long long support.

I nterfaces

Aninterface is defined with the keyword i nt er f ace followed by an identifier that
names the interface. The interface identifier may optionally be followed by an
inheritance specification and the interface body enclosed in braces. The body of an
interface may include IDL type definitions.

A forward declaration of an interface consists simply of the keyword i nt er f ace
followed by an identifier.

An interface forms a naming scope for identifiers. An identifier that is defined
within an interface can have the same name as an identifier that is defined outside
theinterface. An identifier that is defined within an interface can be used outside of
the interface when it is qualified with the name of the interface and the name
resolution operator (:: ).

This example shows an IDL specification with an interface object that provides

options to start and stop, and returns the errors of a ManagedElement.
enum error {NO_ERROR, ELEMENT_BUSY, ELEMENT_NOT_RESPONDI NG} ;

typedef sequence<error> errors;

i nterface ManagedEl enent

{

/1 Managenent operations
bool ean start();
bool ean stop();

errors get_errors();
b

The example uses enumto define er r or , which enumerates the possible errors. The
t ypedef statement defineserrors asasequence of theenum error. The
ManagedEl enent interface contains st art () and st op() operations, which
return boolean type values, and aget _error s() operation that has areturn value
of typeerrors.

Operations

Operation declarations occur in an interface body. Operation declarations consist of
areturn type followed by an identifier that names the operation, a parameter list
enclosed in parentheses, and an optional r ai ses expression.

12
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Return Type

An operation must specify a return type. Return types can be any IDL type. If an
operation does not return aresult, it must specify thevoi d type.

Parameter Declarations

A parameter list consists of zero or more parameter declarations separated by
commas. A parameter declaration consists of a directional attribute followed by an
IDL data type and an identifier that names the parameter. The directional attribute
specifies the direction in which the parameter is to be passed. Table 4, Directional
Attributesliststhe IDL directional attributes.

Table 4 Directional Attributes

Attribute Meaning
in The parameter is passed from the
client to the server
out The parameter is passed back from
the server to the client
inout The parameter is passed in both
directions

The following example illustrates an operation which uses the keyword out to
specify that the gr eet st r string is passed from object to client.
string greeting (out string greetstr);

Oneway Operations

& PRISMTECH

An operation declaration can be preceded by the optional keyword oneway. A
oneway operation is a hon-blocking call (it does not suspend the client when it
makes the request). A oneway operation isinvoked once at most, and delivery of the
call isnot guaranteed. If the request fails after being issued, the client is not notified.
The return type of aoneway operation must be voi d and the parameter list must not
contain any i nout or out parameters. Oneway operations can only raise standard
exceptions, and will only raise those exceptions if the client ORB encounters an
error prior to sending the request.

The following example declares an interface with a single oneway operation:
interface al arns

oneway void notify (in string event);

13
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Raises Expressions

A rai ses expression specifies which exceptions may be raised by an operation. the
expression consists of the keyword r ai ses followed by alist of exceptions
enclosed in parentheses. The exception list must consist of one or more
previously-defined exceptions separated by commas.

The following example declares that a single exception, Not Runni ng, may be
raised by the st op operation.
bool ean stop () raises (NotRunning);

Ther ai ses expression specifies any operation-specific exceptions that may be
raised by acall to the operation. In addition to these exceptions, IDL defines a set of
standard system exceptions which can be raised by the ORB as aresult of acall to
the operation. These system exceptions must not be listed in ar ai ses expression.
System exceptions may be raised by the ORB even if no operation-specific
exceptions have been defined.

Attributes

In addition to operation declarations, an interface body can have attribute
declarations. An attribute is declared with the keyword at t ri but e, which can be
preceded by the optional keyword r eadonl y, followed by a type specifier and an
identifier.

To enable a client to access an attribute value, the IDL compiler maps an IDL
attribute declaration to two functions: one to set the value of the attribute and one to
retrieve the value of the attribute. The set function takes an input parameter of the
same type as the attribute; the get function returns a value of the same type as the
attribute. If an attribute is defined asr eadonl y, it maps only to the get function.

The following example defines an interface with a single attribute, the string
element_owner.
i nterface ManagedEl enent

attribute string el enent_owner;

I

Exceptions

An exception is a data structure that is returned to indicate that a particular type of
exceptional condition occurred as a result of arequest on an object. There are two
types of exceptions: user exceptions and standard exceptions.

& PRISMTECH
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User Exceptions

The exception data structure is similar to a struct in syntax and form. User
exceptions are declared with the keyword except i on and an identifier followed by
an optional list of members enclosed in braces. The members of an exception
provide additional information you can use to determine which exceptional
condition occurred or more detail about the exception that occurred.

Exceptions can not be used as parameters to operations or members of elements or
other data types.

To specify what types of exceptions an operation can raise, an optional r ai ses
expression can follow the parameter list of an operation declaration. See Raises
Expressions on page 14 for details.

The following example declares an exception named no_oper at i ng_i nf o inthe
ManagedEl enent interface. The r eason member of theno_operating_info
exception can be used to specify the reason a status could not be returned by the
get _st at e() operation. The exception may beraised by the st at us operation.

i nterface ManagedEl enent

exception no_operating_info { string reason };

status get_state (out operating_info current_state)
rai ses (no_operating_info);
iE

System Exceptions

CORBA defines a set of system exceptions that correspond to standard runtime
errors that the ORB may signal as aresult of any request. These exceptions are
implicitly listed in every operation'sr ai ses expression.

The User Guideincludesalist of system exceptions and their minor codes as well as
where the exceptions are thrown.

Inheritance
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Inheritance is a mechanism for defining an interface by adding new elementsto an
existing interface. An existing interface which the new interface inherits from is
called a base interface of the new interface. An interface can be derived from any
number of base interfaces.

To specify that one interface inherits from another, follow the interface name in the
interface definition with acolon (: ) and the name of the interface it inherits from.
If an interface inherits from multiple interfaces, use commasto separate their names.

A derived interface inherits all the elements (constants, types, attributes, exceptions,
and operations) of the base interfaces from which it is derived. If more than one base
interface uses the same name for a constant, type, or exception, qualify the name

15
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with its interface name in the derived interface. A derived interface cannot inherit
from two interfaces that contain the same operation or attribute name. Additionally,
aderived interface cannot redefine an inherited operation or attribute name.

The following example specifies that the interface Gr oupManagedEl ement
inherits from the previously-defined ManagedEl enent interface.
i nterface G oupManagedEl enent : ManagedEl enment

/'l new operations and attri butes

There can be multiple levels of inheritance. For example, interface X can inherit
from base interface Y which in turn inherits from base interface Z. In this situation,
Ziscaled anindirect baseinterface of X. Y isadi rect base interface of X.

Modules

16
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Modules can be used to control the naming scope of identifiers. By properly scoping
IDL declarations within modules, you can avoid conflicts between identifiersin
different modules. An identifier that is defined within a module can have the same
name as an identifier that is defined outside the module.

The following example uses two MaxVal identifiers, one within a module named
busi ness and the other outside of the module.
const | ong MaxVal = 100;

nmodul e busi ness

const |ong MaxVal = 50;

An identifier defined within a module can be used outside of that module when it is
qualified with the name of the module and the name resolution operator (:: ). In
the example above, the MaxVal identifier defined within the busi ness module can
be referred to using busi ness: : MaxVal .

Modules can be used to scope identifiers of IDL data types, constants, exceptions,
interfaces, and other modules.

The following example uses modules to control the scope of two interface
definitions with the same name:
nodul e Eur ope

i nterface ManagedEl enent
_ /'l operations

3

Emdul e USA
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i nterface ManagedEl enment

/| operations
H

An identifier can only be defined once in a module, however it can be redefined in
nested modules. An identifier can be used in an unqualified form within a particular
module and will be resolved by successively searching farther out in enclosing
modules.

The CORBA Module

The CORBA specification includes pre-defined names which can be used in your
IDL specification. This includes interface names such as TypeCode. To avoid
conflicts between pre-defined CORBA names and user-defined names, CORBA
names are defined in a CORBA module. To use CORBA names in your IDL
specification, qualify them with CORBA: : , for example, CORBA: : TypeCode.

This does not apply to IDL keywords. For example, use Obj ect instead of
CORBA: : Obj ect .

17
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CHAPTER

Compiling an IDL Specification

The first step in developing an application is to define the IDL specification. The
IDL files are then compiled into C++ source and header files using the ORB’s IDL
to C++ compiler, i dl cpp.

Usingthe DL Compiler

Interface specifications written in IDL are stored in IDL source files. These files
must havean . i dl extension in order to be recognised by the IDL compiler.

The ORB’s IDL to C++ compiler, i dl cpp, is located in the
$EORBHOME/ bi n/ $EORBENV  directory (on Windows use
YEORBHOVEY bi n\ ¥EORBENVY).

Command Syntax
Thei dl cpp compiler isrun from the command line as follows:

% idlcpp [options] <idl _files>

where

<idl _files>isalist of oneor more developer-written IDL sourcefiles
[ options] isalist of zero or more command-line options.

Usingi dl cpp with no parameters or with the - u option displays usage information.

The complete list of command-line parameters is described in Table 5, IDL to C++
Compiler Options, on page 22. Note that command-line parameters are case
sensitive (Uand u perform different functions, for example).

The IDL compiler’s default behaviour is to create four C++ source files for each
IDL file (the number, type and names of output files can be changed with the
command line options). The standard generated source files include:

* aclient header file (containing the stub declarations) with a . h extension, e.g.
nyfile.h

» a client implementation file (containing the stub definitions) with a . cpp
extension, e.g. nyfil e. cpp

» aserver implementation base header file with a_s suffix and . h extension, e.g.
nmyfil e_s. h, which contains the skeleton and/or tie declarations

21
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 a servant implementation base file with a _s suffix and . cpp extension, e.g.
myfil e_s. cpp, which contains the skeleton base or tie class definitions

Thefirst two files listed above are for clients; the second two are for servers. Only
the client or server files can be generated if desired: refer to the IDL Guide for the
appropriate command line option to use.

Example

To generate the client and server stub and skeleton files from an IDL source file
called nyapp. i dl use

% idlcpp myapp.idl

Thiswill generate:

e myapp.h and myapp.cpp, the C++ client header and implementation files
(containing the stub)

e myapp_s.h and myapp_s.cpp, the C++ server header and implemention files
(containing the skeleton)

Table51DL to C++ Compiler Options

Option Description
-chs=<suf fi x> Generated client header suffix (default . h)
-cis=<suffix> Generated client implementation suffix
(default . cpp)
-client _only Generates only the client files.
-col | ocat ed_di rect Generate code for direct servant invocation.
- D<nane>[ =val ue] Defines name and an optional val ue for use

with preprocessor conditional directivesin the
IDL specification file. White space between the
—D and the name is optional. This option can be
repeated to specify multiple preprocessor

directives.
-E Only runs the pre-processor, printing the outpuit.
- enunB2 Can be used when enumerated types map

naturally to 32-bit values. Prevents generation of
additional enumeration to force size.

-[no] excepti ons Generate code to support native or non-native
exceptions (as opposed to portable macros).

& PRISMTECH
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Table 5 IDL to C++ Compiler Options (Continued)

Option

Description

-gen_any

Generates code to support insertion and
extraction of IDL typesusing anys. Thisflag
must be used for IDL files which contain anys.

- gen_nanes

Generates code to support operations that return
i d, nane, and nrenber _nane for TypeCodes
and dynamic anys.

Setting this flag automatically setsthe gen_any
flag.

-gen_tie

Generates atie template class for each interface.
By default, i dI cpp does not generate tie
templates.

-l<directory>

Addsdi rect ory tothelist of directoriesto be
searched for included IDL files.

-ignore_interfaces

Do not generate interface code.

-i nport _export=<macr o>

Generates al of the code necessary to import or
export the generated classes from a user-built
Dynamic Link Library for Windows. See
Creating a DLL on page 26 for more details.

-M

Generate code for included files

-nho_nmap_w de

Do not map wchar/wstring types to char/string.
Generate compiler error instead.

- max_char =<nune

Sets the maximum number of characters per line
for generated files. If alineinthe IDL file
exceeds numcharacters, thelineis split by a
backslash character (\ ) and continued on a new
line. The default maximum number of characters
per lineis 1024.

-no_warn

Disable warning messages.

-0 or -output <dir>

Generates output into specified directory.

-shs=<suffi x>

Generated server header suffix (default _s. h)

-si s=<suffix>

Generated server implementation suffix
(default _s. cpp)

& PRISMTECH
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Table 5 DL to C++ Compiler Options (Continued)

Option Description

-strip_incl udes Strips path information from #i ncl ude
directivesin the generated code. For example:
#i ncl ude "comon/types.idl"
inan IDL filewill betranslated into

#i nclude "types. h"

in the generated code.

-u Displays usage message and exits. Note that this
is alower-case u.

- nanme> Removes any initial definition of the

preprocessor directive name. This option can be
repeated to undefine multiple names. Thisisthe
opposite of the —D option.

White space between the - U and the name is
optional. Note that thisis an upper-case U.

-V Traces compilation stages.
Note that thisis alower-case v.

-V Prints compiler version information and exits.
Note that thisis an upper-case V.

- ver si on can also be used to display version
information.

-w Suppresses compiler warning messages.

IDL Compiler Output

The IDL to C++ compiler will generate the four files shown in Figure 1 for an IDL
specification file called hel 1 0. i dI .

24
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hello.h
/ hello.cpp
hello.idl idlcpp \
hello_s.h
hello_s.cpp

Figure1l Example Generated C++ Files

Note that this is the default output from the IDL compiler. The number, type, and
names of the output files can be changed with command-line options (givenin Table

5, IDL to C++ Compiler Options, on page 22).

C++ FilesProduced

& PRISMTECH

* hel | 0. histheclient header file containing stub declarations. It defines the C++

types associated with the IDL types defined in the IDL specification. The C++
types in this header file are used by client programs and object implementations.
This header file provides a C++ abstract base class for every interface construct in
the IDL specification. For clients, this header file provides remote access to object
references through stubs that correspond to the IDL-defined interface
operations. An ORB client program includes this header file and makes a request
by calling one of the stub routines on an object reference.

* hel |l 0. cpp is the client implementation file containing stub definitions. It

contains implementations of the types declared in hel | 0. h. The interface
implementation file is compiled and linked with an ORB client program and with
object implementations.

* hel | o_s. h isthe server implementation base header file containing the skeleton

and tie declarations. It provides C++ types that you use in your object
implementation. An ORB object implementation file includes this header file,
which in turn includes the interface header file, hel | 0. h. If the -gen_tie
compiler switch is used, hel l o_s. h will also contain the tie template class
definition.

25
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* hel | o_s. cpp isthe server implementation base file containing the skeleton and
tie class definitions. It contains the implementations of operation dispatch
functions required by object implementations. The object implementation
dispatch fileis compiled and linked with an ORB object implementation.

Usingthe DL Compiler Output
The header files produced by the IDL compiler are used as follows:
« the client’'s modules must include the client header file (using a#include directive)

* the server’s modules must include the server header file (using a #include
directive)

The client and server implementation files produced by the IDL compiler should be
compiled and linked with the application.

CreatingaDLL

A Win32 DLL (Dynamic Link Library) can be created by the IDL compiler by using
the-i nport _expor t =<macr o> command-line option.

. The following example illustrates this with the My_DLL macro:

% idlcpp -inport_export=My_DLL hello.idl

Thisinserts an import/export block into hel | o. h asfollows:

#i f defi ned(_W N32)

# if defined(EORB_BU LD MY_DLL)

# define MY_DLL _ decl spec(dl | export)
# elif defined(EORB_NO My_DLL)

# define MY_DLL

# el se

# define MY_DLL _ decl spec(dllinport)
# endi f

#el se

# define MY_DLL

#endi f

When compiling the generated source into a DLL, - DEORB_BUI LD_MY_DLL must
be used. This ensures that the appropriate symbols are declared as exported from the
resulting DLL (by declaring __decl spec(dl | export)).

When compiling the generated sourceinto a static library, and when compiling other
code that is to be linked with the resulting static library, - DEORB_NO_My_DLL must
be used to ensure that there is no __decl spec(dl i mport) or
__decl spec(dl | export) declaration.

26
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If neither - DEORB_BUI LD_MY_DLL nor - DEORB_NO_MY_DLL are used then the
appropriate symbols will be declared as __decl spec(dl | i nport), whichis
effectively “standard” behaviour for aC++ file.

27
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CHAPTER

IDL to C++ Mapping

This section describesthe IDL to the C++ language mapping for Spectra ORB C++
Edition. Applications, clients or servers which conform to the constructs described
here will be portable across conforming ORB implementations.

The ORB’s IDL to C++ compiler conforms to the OMG's C++ Language Mapping
Foecification Version 1.0.

Namespaces

Names in IDL can be scoped within a module or an interface in order to avoid
identifier conflicts. This mapping ensures that you can use each of the types defined
in the IDL specification without ambiguity.

Scoped Names and Namespaces

& PRISMTECH

Names which are scoped in IDL are mapped to C++ scoped names as follows:
» modules can be mapped to C++ namespaces
* interfaces are mapped to C++ classes

 All IDL constructs which are scoped to an interface or module are accessed via
C++ scoped names. For example, if a type Mode were defined in interface
Pri nt er, thetypewould be referredto asPri nt er : : Mode.

These mappings allow corresponding mechanisms to be used in both IDL and C++
to build scoped names. For example, the IDL islogically mapped into C++ as:

/1 1 DL
nodul e M

struct S

// definitions

uni on U

/] definitions

/] C++
nanespace M

29
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struct S

/] definitions

1

uni on U

/] definitions

b
The following are legal scoped namesin C++:

Il C++

M:S s;

M:U u;

Alternatively, employing the C++ usi ng statement allows you to specify the name
without explicitly using scoping.

/] C++

usi ng nanespace M
S s;

U u;

Modules
A module defines a scope and maps to a C++ namespace with the same name:

/1 1 DL
nodul e M

// definitions

b

/] C++
namespace M

/1 definitions
}
Example Mapping to namespace
The IDL nodul e Mmapping to nanespace is shown below.

/! 1 DL
modul e M

/] definitions

30
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I nterfaces

IDL interfaces are mapped to abstract C++ classes using the same name and scope
asthe interface. The interface class includes methods for each of the operations and
attributes that the interface supports. The interface class contains public C++
definitions for each of the IDL types defined in the scope of the interfacein IDL.

Each interface class is derived from CORBA: : Chj ect, which defines behaviours
common to al interface classes.

i Note that the ORB typedefs CORBA: : Cbj ect to CORBA: : St ub.

Example Interface mappingto Class
Theexample IDL i nt er f ace Amapstothe C++cl ass A asshown below:
interface A

const float pi = 3.14159;
struct S

short field;

3
voi d op();

class A
~ virtual public CORBA:: Object //e*ORB uses CORBA:: Stub

{
publi c:
// Nested definitions
static const CORBA:: Float pi;

struct S {
CORBA: : Short field;

%
/'l operations

virtual void op() = O;

/1 Object reference operations, explained |ater

pr ot ect ed:
/1 restricted behaviours

A();
virtual ~A();
private:
A(const A&);
voi d operator = (const A&);

)

A CORBA-compliant C++ program cannot
» create or hold an instance of an interface class
* use apointer (A*) or reference (A&) to an interface class

31
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« reference ORB-specific interface classes (classes other than A, A ptr, and
A var) that an ORB implementation might generate to implement interface
behavioursin C++

Example Non-conformant uses

Thefollowing uses of cl ass A are not conformant:

[/l C++: Non-conformant uses
A a; // cannot declare an instance of an
// interface class...

A* p; /1 nor declare a pointer to an interface
/1 class...

void f(A &r); nor declare a reference to an

/1
/'l interface cl ass

A CORBA-compliant program may refer to nested types and constants using their
fully-qualified scoped names as follows:

[l C++
A :S s; // declare a struct variable
s.field =3; [/ field access
The_var Type

The _var type for an interface both manages and behaves like an object reference.
For thei nterface A, A var behaveslikethe A ptr object reference except that
the A var releasesthe real object reference when it goes out of scope or is assigned
anew object reference.

Example _var typefor an interface

The following code demonstrates using the interface _var type to invoke an
operation on a managed object reference:

A ptr ap = ... /1 obtain a reference to an A
A var av = ap /] av assunes ownership of ap.
av->op(); /1 Invoke op on av's object reference.

The A_var and A_pt r types may be assigned to each other without any explicit
operations or casts. However, keep in mind that thevar deallocatesits pointer when
it goes out of scope. Be careful to avoid using an object reference after it has been
deallocated by avar. For example, the assignment statement in the code below
results in the object reference held by p being released at the end of the block
containing the declaration of v. Attempting to use the object reference after the end
of the block causes errors because the var releases the object reference.

/] C++

A ptr p =1// ...sonehow obtain an A

{
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A var v;
vV = p;
} // v will release the object reference when it goes out
/1 of scope
p- >op(); /1 this call will fail since the object reference

/'l has been rel eased by v.

Object References

An IDL object reference maps to two C++ types. For ani nt er f ace A, these types
arenamed A ptr and A _var where

« the name for the object reference is formed by appending _ptr or _var to the
name of theinterface

» the _ptr type behaveslike araw C++ pointer type

» the _var type behaves like the _pt r object reference except that the _var type
releases the real object reference when it goes out of scope or is assigned a new
object reference

i The ORB defines A_pt r for an interface A as a C++ pointer:

cl ass A
typedef A * A ptr;

Operations on an object can be performed with an object reference by using the
arrow operator (->) on the object reference (_pt r).

Toinvoke op on ap, which isareference to an A:

Aptr ap =... // obtain a reference to an A
ap->op(); /1 invoke op on ap

An object reference is used the same way when it refersto alocal object instance as
when it refers to a remote object instance. Using the object reference type enables
the caller of an object’s services to make requests on an object without regard to the
object’s implementation or location, whether the object is local to the caller’s
process address space or an object instance on a remote host.

Object Reference Operations

The C++ mapping provides a number of standard functions for manipulating and
comparing object references. These functions are either static functions in the
CORBA namespace or are member functions of CORBA: : Cbj ect .

Common Oper ations

CORBA defines three operations on any object reference: duplicate, release, and
is_nil. Note that these are operations on the object reference, not the object
implementation. Because the mapping does not require that object references to
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themselves be C++ objects, the - > syntax cannot be employed to express the usage
of these operations. Also, for convenience these operations are allowed to be
performed on anil object reference.

_duplicateand _nil

_duplicateand_nil are static member functions generated for each interface
and are especially useful for initializing object references.

These functions are generated as follows:
/1 1 DL
interface A {};

[l C++
class A

ic ptr _ licate(A ptr obj);
static A ptr _nil();

The _dupl i cat e function returns a new object reference with the same static type
asthe given reference and does not consume the given object reference. The caller is
responsible for releasing the returned object reference.

A ni | object reference is a specia value that refers to no object. This value might
be used to initialize a return value or as a return from an unsuccessful search
request. The _ni | function returnsthe ni | object reference value for a given type.
Whether to release the returned nil pointer is a stylistic decision that has no impact

on code integrity. Conforming applications may not attempt to invoke methods on a
ni | object reference.

Example duplicate and nil usage

/1 1DL

interface A {};

/] C++

A ptr apl = ... /'l get an object reference

A ptr ap2 = A': _duplicate(apl); // assign a copy of apl to ap2
A ptr ap3 = A :_nil(); assign a nil object

—~—
—~

reference to np3

is nil and release
is_nil andrel ease are both static functions defined in the CORBA namespace
asfollows:

/] C++
namespace CORBA
{
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voi d rel ease(Chject_ptr obj);
Bool ean is_nil (Object_ptr obj);

Ther el ease operation indicates that the caller will no longer access the reference,
so associated resources may be deallocated. If the given object referenceisni |,
thenr el ease does nothing.

Thei s_ni | operation returns TRUE if the object reference contains the special
value for anil object reference as defined by the ORB. Neither the rel ease operation
nor thei s_ni | operation may throw CORBA exceptions.

A compliant application need not call release on the object reference returned from
the _nil function. References may not be compared using oper at or ==; therefore,
i s_ni | isthe only compliant way an object reference can be checked to seeiif it is
nil.

The _ni | function may not throw any CORBA exceptions. A compliant program
cannot attempt to invoke an operation through a nil object reference, since avalid
C++ implementation of anil object referenceis anull pointer.

For each interface A the following is always guaranteed to return TRUE:

/] 1DL
interface A {};

[ C++
Bool ean true_result = CORBA :is_nil (A :_nil());

Widening Object References

& PRISMTECH

An object reference for a derived interface can be widened to an object reference of
astatically known parent type without any explicit operations or casts. For example,
if interface B is derived from interface A, then the following implicit widening
operations for B are supported:

* B ptr toA ptr
* B ptr toCORBA: : Ohj ect _ptr
* B var tOA ptr
* B var toCORBA: : Obj ect _ptr

When mixing _var and _pt r types, be careful to avoid the direct use of an object
reference that has been assigned to a_var. Once the _var leaves scope, the object
referenceis no longer valid.

An attempt to implicitly widen from one _var type to another will cause a
compile-time error. Assignment between two _var objects of the same typeis
supported, but widening assignments are not and will cause a compile-time error.
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Widening assignments may be done using _dupl i cat e. The same rules apply for
object reference types that are nested in a complex type, such as a structure or
sequence. The following code demonstrates these rules:

/] C++
B ptr bp = ... /] acquire a reference to B
A ptr ap = bp; [/ inplicit w dening
CORBA: : Obj ect _ptr objp = bp; /[l inplicit w dening
objp = ap; [/ inplicit w dening
B_var bv = bp; /'l bv assumes ownership of bp
ap = bv; // inplicit widening, bv retains ownership
obp = bv; /1 inmplicit w dening,
/1 bv retains ownership
A var av = by; /1 illegal, no inmplicit conversions
A var av = B::_duplicate(bv); // av and bv both refer to bp
B var bv2 = byv; /1 inplicit _duplicate
A var avz;
av2 = av; /1 inplicit _duplicate

Narrowing Object References

The mapping for an interface defines the _nar r ow static member function which
returns a new object reference when passed an existing reference. Like
_dupl i cat e, the _narr owfunction returnsani | object reference if the given
referenceisnil. Unlike _dupl i cat e, the parameter to _nar r owis areference of an
object of any interface type. If the actual runtime type is of the requested interface's
type, then _nar r ow returns avalid object reference. Otherwise, _nar r ow returns a
ni | object reference. For example, given the IDL shown below if the actual
run-time type of the object referenced by a CORBA: : (hj ect _ptr obj isC, then:

// 1DL
interface A {};
interface B : A {};
interface C: B {};
interface D: C{};

e A:: _narrowobj) returnsavalid object reference
e B:: _narrow obj) returnsavalid object reference
e C.: _narrowobj) returnsavalid object reference
e D: _narrow(obj) returnsanil object reference

Narrowing to A, B, and C all succeed because the object referenced by obj supports
al those interfaces. D: : _narrow obj ) fails because the C object does not support
the D interface.

The client may need to make a distributed call in order to determine the actual
runtime type of the object.

If successful, the _nar r ow function creates a new object reference and does not
consume the given object reference, so the caller is responsible for releasing both
the original and new references.

& PRISMTECH
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The _nar r ow operation can throw CORBA system exceptions.
Data Type M appings

Congants

IDL constants map directly to a C++ constant definition that may or may not define
storage, depending on the scope of the declaration. In the example below, atop-level
IDL constant maps to a file-scope C++ constant, but a nested constant maps to a
class-scope C++ constant. This inconsistency occurs because C++ file-scope
constants may or may not require storage, or the storage may be replicated in each
compilation unit, while class-scope constants always take storage. As a side effect,
this difference means that the generated C++ header file might not contain values
for constants defined in the IDL file.

Example

/1 1DL

const string some_string = "sone string";
interface A

const float pi = 3.14159;

[ C++
static const CORBA: :String some_string = "some string”;

class A

{

public:

static const CORBA : Float pi;
i

The generated code must use the constant’s value instead of the constant’s namein
certain situations. For example:

/1 1DL

interface A

const long n = 10;
typedef long V[n];
be

/[l C++
class A

{

publi c:
static const CORBA::Long n;
t ypedef CORBA:: Long V[10];

When generating constant values for | ong | ong types, compilers that do not
support nativel ong | ong types are limited to 32-bit constant values.
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A typedef creates an aiasfor atype. If the original type maps to several typesin
C++, the code generator creates the corresponding alias for each type. The
following example illustrates the mapping:

/1 1DL

typedef |ong |ong_t;
interface i;

typedef i i _t;

typedef sequence<l ong> | ong_sequence;
typedef |ong_sequence | ong_sequence_t;

[l C++

typedef CORBA::Long |ong_t;

/] Definitions for interface i,
typedef i i _t;

typedef i _ptr i_t_ptr;

typedef i _var i_t_var;

/1 Definition for |ong_sequence, |ong_sequence_var
typedef |ong_sequence | ong_sequence_t;

typedef |ong_sequence_var |ong_sequence_t _var;

i _ptr, i_var

Basic Data Types

The following table shows mappings and sizes for the basic data types as defined in
the eOr b/ CORBA. h header file.

Table 6 Basic Data Types Mapping and Sizes

IDL C++ Size
short CORBA: : Shor't 16 bits signed
| ong CORBA: : Long 32 bits
long long CORBA: : LongLong 64 bits
unsi gned short CORBA: : UShor t 16 bits unsigned
unsi gned | ong CORBA: : ULong 32 bits
unsi gned | ong | ong CORBA: : ULonglLong 64 bits
f1 oat CORBA: : Fl oat 32 hits
doubl e CORBA: : Doubl e 64 bits
char CORBA: : Char 8 bits signed
bool ean CORBA: : Bool ean 8 hits
oct et CORBA: : Cct et 8 bits unsigned

Because some C++ types, such as short and | ong, may have different
representations on different platforms, each IDL basic type is mapped to at ypedef

in
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representation. For example, on a 64-bit machine where along integer is 64 bits, the
definition of CORBA: : Long still refers to a 32-bit integer. Accordingly, use the
CORBA typesto ensure portability.

The mappings for the basic types are distinguishable from each other for the
purposes of overloading except for bool ean, char, and oct et : you can safely
write overloaded C++ functions on Short, UShort, Long, ULong, Fl oat, and
Doubl e.

For the bool ean type, the values 1 (one, representing TRUE), O (zero, representing
FALSE) are defined; other values produce unpredictable behaviour.

An IDL enummaps directly to the corresponding C++ type definition. The only
difference is that the mapping adds an additional constant to force the C++ compiler
to use exactly 32-hits for enumerated type declared values.

/] 1DL
enum Col or { red, green, blue };

/1 C++
enum Col or { red, green, blue, EORB_FORCE _ENUMB2(__color) };

Sring Types

& PRISMTECH

The IDL st ri ng type, whether bounded or unbounded, is mapped to char * in
C++. String data is null-terminated.

For dynamic allocation of strings, compliant programs must use the following
functions from the CORBA namespace.

[ C++
namespace CORBA // declared in eOb/corba.h

char* string_all oc(ULong |en);
char* string_dup(const char*);
void string_free(char*);

}

Thestring_al |l oc function dynamically allocates a string or returns a nul |
pointer if it cannot perform the allocation. It allocates | en+1 characters so the
resulting string has enough space to hold atrailing NUL character. The st ri ng_dup
function dynamically allocates enough space to hold a copy of its string argument,
including the NUL character, copiesits string argument into that memory, and returns
apointer to the new string. If allocation fails, it returnsanul | pointer.

The string_free function deallocates a string that was allocated with
string_alloc orstring_dup. Passinganul |l pointertostring freeis
acceptable and results in no action being performed.
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Thestring alloc,string dup,andstring_free functions do not throw
CORBA exceptions.

Sring_var

String_var isaconvenience class that manages achar pointer (char*). An
instance of St ri ng_var automatically frees its pointer when the St ri ng_var
instance is deallocated. When a St ri ng_var is constructed or assigned from a
char*, the Stri ng_var assumes ownership of the memory referenced by the
char *. Assignment or construction from aconst char* or from another
St ring_var causes acopy. Additionally, assignment causes the St ri ng_var to
freeits current pointer.

On some compliers, a C++ string literal has type char *, so never construct or
assign astring literal toa St ri ng_var unlessthe string literal isfirst cast to const
char*.

Example

/] C++
CORBA: : String_var svarl("This will probably crash!");
CORBA: : String_var svar2((const char *)"This is OK");

CORBA: : String_var svar3

"This will probably crash!";
CORBA: : String_var svar4

= (const char *)"This is OK";

svar1l andsvar 3 will probably crash because svar 1 and svar 3 will attempt to
free the memory, which has been allocated for their respective string literals, when
they go out of scope. Casting the string literal to const char * causes the
St ri ng_var to duplicate the data, which it can then free successfully.

String_var usesCORBA: : string_free toreleaseits pointer. Using a string that
was not allocated using CORBA: : string_al | oc or CORBA: : string_dup can
result in unpredictable behaviour. This includes strings allocated with mal | oc or
copied with st r dup.
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Example

/] C++
String_var svarl

(const char *)"This is a string”;
String_var svar?2

CORBA: :string_dup("This is a string");

int len = strlen(svarl)+1;
String_var svar3 = CORBA::string_alloc(len);

for(int i =0; i <len; i++)
svar3[i] = svarl[i];

svar2 = svar3; // old svar2 storage is released; svar3 is copied to
svar 2
/'l no del etes needed since each String var releases its own storage

Sructured Types

The mapping for st ruct, uni on, and sequence (but not ar r ay) isa C++ struct
or class with a default constructor, a copy constructor, an assignment operator, and a
destructor.

The default constructor initializes object reference members to appropriately-typed
ni | object references and string members to the empty string (""); all other
members areinitialized viatheir default constructors.

The copy constructor performs a deep-copy from the existing structure to create a
new structure, including calling _dupl i cat e on al object reference members and
performing the necessary heap allocations for al string members.

The assignment operator first releases all object reference members and frees all
string members, then performs a deep-copy to create a new structure.

The destructor releases all object reference members and frees all string members.

Fixed versus Variable-L ength

& PRISMTECH

The mapping for IDL structured types (structs, unions, arrays, and sequences) can
vary slightly depending on whether the data structure is fixed-length or
variable-length. A typeisvariable-length if it is one of the following types:

» Theany type

* abounded or unbounded string

* abounded or unbounded sequence

» an object reference or reference to a transmissible pseudo-object

e astruct or uni on containing amember with a variable-length type
» anar r ay with avariable-length element type

e atypedef to avariable-length type
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The reason for treating fixed-and variable-length data structures differently is to
allow more flexibility in the allocation of out parameters and return values from an
operation. This flexibility allows a client-side stub for an operation that returns a
sequence of strings, for example, to allocate all the string storage in one areathat is
deallocated in asingle call.

T _var Types

A T_var convenience classis generated for each IDL structured type T in order to
provide consistent argument-passing usage for both fixed- and variable-length
structured types. This allows applications to be coded in terms of T_var types
regardless of whether the underlying types are fixed- or variable-length. Each
T _var typeisdefined at the same level of nesting asits T type.

TheT_var issimilartothe St ri ng_var, except that it maintains a pointer to a T*
rather than a string. The general form of the T_var typesis shown here:

/] C++
class T var

{
public:
T var();
/1 Constructs a T _var with a null T *.

T _var(T * p);
/] Constructs a T_var w th ownership of p.

T var(const T varé& that);
/1 Constructs a T_var with a copy of that.

~T_var ();
/| Frees the menory owned by an instance of T_var.

T_var & operator=(T * p);
/1 The T_var instance will assume ownership of p
[/ after first freeing
/'l the previous nenory owned by the instance.

T var& operator=(const T var & that);
[/ The T_var instance will assume ownership of a copy
/1 of that after first freeing the previ ous nenory
/1 owned by the instance.

T& operator=(const T& that) { ptr_= new T(that); return *ptr_; }
/1 The T_var instance will assume ownership of a copy
/] of that after first freeing the previous menory
/1 owned by the instance.

T* operator->();
/] Returns a pointer to the instance of T owned by T_var.
/1 Note that this pointer is guaranteed to be null
/[l if T_var was constructed with default constructor
/1l and never assigned.

operator T *();

& PRISMTECH
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Returns a pointer to the instance of T owned by T var.
Note that this pointer is guaranteed to be null

if T var was constructed with default constructor

and never assigned.

operator T *() const;
// Returns a const pointer to the instance of T owned by
/[l T_var. Note that this pointer is guaranteed to be
[/ null if T var was constructed with default
/1 constructor and never assigned.

operator T &();
/1l Returns a reference to the instance of T owned by
/[l T_var. Note that this call will result in undefined
[/l behavior if T var was constructed with the default
/1 constructor and never assigned.

operator const T &) const
/1l Returns a reference to the instance of T owned by
[/ T var. Note that this call will result in
/! undefined behavior if T var was constructed
/1 with the default constructor and never assigned.

const T& in()const;
/1l Returns a reference to the instance of T owned by T var.
T& i nout();
/1l Returns a reference to the instance of T owned by T var.
T*& out ()
/1l Returns a pointer_reference, which allows the T var to
receive ta new i nstance.
/1l The previous reference is rel eased.
T _retn();
/] Returns a pointer to the instance of T owned by T_var
[/ and T_var will yield its ownership.
T*& val ();
/1 Proprietary function for out.
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Example

/] | DL
modul e M

struct S

{

| ong

~ —
- @ a
-

C++
M:S* s1 = CORBA new M : S;

M:S var sl var = sl; [/l sl var assunes ownership of sl
M:S var s2_var = sl _var; [/ s2_var makes a copy of
// sl var's data
sl var->L = 99;
s2_var->L = 0; /1 sl var->L still equals 99
Sruct Types

AnIDL struct mapstoaC++ struct, witheach IDL st ruct member mapped
to a self-managing member of the C++ st r uct . Having no constructors and public
members allows simple field access as well as aggregate initialization of most
fixed-length st r uct s. Because all members map to self-managing types, all
generated C++ st ruct s rely upon the default constructors, copy constructors,
destructors, and assignment operators.

The default constructor effectively initializes all strings and object referencesto ni |
(see below). The copy constructor and assignment operator perform deep copies,
alocating additional storage as necessary. Additionally, the assignment operator
releases any heap allocated storage before copying. The destructor releases all heap
alocated storage.

With the exception of strings and object references, the type of C++ struct
member is the normal mapping of the IDL member's type.

The assignment of aconst pointer to a string member results in arelease of its old
storage and a copy, while assignment of anon-const pointer causes the member to
release old storage and assume ownership of the pointer. A struct's default
constructor relies upon the string type's default constructor to initialize itself to the
empty string ("").

The assignment of aconst pointer to an object reference member resultsin a
release of its old storage and a copy, while assignment of a non-const pointer
causes the member to release old storage and assume ownership of the pointer. A
struct's default constructor relies upon the object reference type’s default constructor
toinitialize itself to a nil object reference.
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The generated T_var classfor ast ruct hasthe same interface as shownin T_var
Types on page 42.

Examples

& PRISMTECH

The examples provided below use the IDL shown here:
/1 1DL
struct Fi xed_struct

long mL;
float mF;

i
struct Variabl e_struct

Fi xed_struct mfixed;
Obj ect m obj ref;
string m nane;

/| Fi xed_struct and Variabl e_struct nmap to:
/1 C++
struct Fixed_struct

CORBA: : Long m L;
CORBA: : Fl oat m F;
Ji s

struct Vari abl e_struct

Fi xed_struct mfixed;

CORBA _(hj ect _var mobjref;

CORBA: : String_ngr m nane;
J:5

CORBA: : String_ngr isaproprietary class used by the ORB to implement the
semantics of the C++ wrapping. Compliant code should not use this class.

This C++ code shows how to initialize and construct both a fixed- and
variable-length st r uct .

The example uses the CORBA: : ORB: : resol ve_initial _ref erences function
to obtain an object reference. This function offers a convenient way to obtain object
references from the environment.

/] C++

int main(int argc, char ** argv)

const char * server_ nanel " Exanpl eServer 1";
const char * server_nanme2 " Exanpl eServer 2";
CORBA: : ORB ptr orb = CORBA:: ORB_init(argc, argv);

Fi xed_struct fs1l = { 99, 1.5 };

/1l vsl.mobjref is init
[/ vsl.mnane is initiali
Vari abl e_struct vsi;

ialized to a nil object reference
zed to an enpty string, ““
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vsl. mfixed = fsli;

/] CORBA::ORB::resolve_initial_references() returns an
/'l object reference allocated fromthe heap.
/] vsl.mobjref assumes ownership of that reference and
/1 releases it when vsl is deall ocat ed.
vsl. mobjref = orb->resolve_initial_references(
server _nanel);

| I
// constructor to be initialized with its own
/1 copies of vsl's data.

vsl. m name = server_nanel; // server _nanel is const, so it
/1 will be copied
/[l vs2 is a _var type. t will use its copy
i

Vari abl e_struct _var vs2(vsl);
/'l releases old storage, copies server_nane2

VS2->m name = server_nanez;
/1l vs2->mobjref is released and assunes ownershi p of
/1 the new object reference return by
/] CORBA::ORB::resolve_initial_references()
vs2->mobjref = orb->resolve_initial_references(
server _nane2) ;

CORBA: : rel ease(orb); // be sure to release the orb's
/'l object reference

return O;

&

Union Types
Unions map to C++ classes with access functions for the union members. The
access functions are given the same name as the member names, and allow the
members to be both set and retrieved. The C++ uni on class additionally provides a
discriminant member, which provides information regarding the currently-held type
of the uni on.

For example, the following IDL maps to the C++ shown below:

// 1DL
typedef octet Bytes[64]; // Defines an array of octet.

struct S

| ong | en;

1

union U switch (I ong)

case 1: |long x;
case 2. Bytes y;
case 3: string z;
case 4.

case 5. S w
default: Object obj;
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bi

/]l C++
class U

public:

/| Constructors, destructor and assi gnment
u() ;

U(const U& that);

~U();
U & operator=(const U& that);

/1 discrimnant accessors
void _d(CORBA: :Long val);
CORBA: : Long _d() const;

/1 CORBA::Long nenber accessors
voi d x(CORBA::Long _ val);
CORBA: : Long x() const;

/1 Bytes nenber accessors
void y(Bytes_slice* _ val);
Bytes_slice* y() const;

/1 CORBA:: String nmenber accessors
void z(char* _ val);

void z(const char* __val);

void z(const CORBA::String_var& __val)
const char* z() const

/1 S menmber accessors
void w(const S& _ val);
S& W() ;

const S& W) const;

/1 CORBA:: Obj ect nenmber accessors
voi d obj (CORBA Ohject _ptr _ val);
CORBA_(bj ect _ptr obj () const;

€

The default uni on constructor does not initialize the discriminant, nor does it
initialize any uni on members to a useful state. It is therefore an error for an
application to use auni on beforeinitiaizing it.

The copy constructor copies the discriminant value and makes a deep copy of the
argument’s data. The assignment operator first releases any storage, if necessary,
copies the discriminant value, and finally, makes a deep copy of the argument’s data.

The accessor functions of the discriminant have the name _d and allow the
discriminant to be both set and retrieved. The type of the discriminant is given by
the union's IDL switch type. The discriminant value always reflects either the last
set value or alega discriminant value for the last member that was set.

Setting the discriminant value to a non-legal discriminant value for aunion’s current
type results in unpredictable behaviour. You will rarely set discriminant values.
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Setting any member of the uni on through one of its accessors causes the uni on to
set its discriminant and release any old storage, if necessary.

Set member functions for basic types accept arguments by value; the union
performs a deep copy of the set argument.

Set member functions for constant string arguments perform copies. The uni on
assumes ownership of any non-constant string argument passed to it.

Any attempt to get a member that is not consistent with the current discriminant
value results in unpredictable behaviour. All returned member data, except for basic
types, is owned by the uni on and must not be released.

Basic types are returned by value.

Array members are returned by slice pointers, where a slice is a subset of an array
with all the dimensions of the original specified except the first one.

All other get member functions, including those for st r uct s, uni ons, and anys,
are returned by reference.

Example
This example shows the C++ uni on class interface shown above:
/] C++
Ss={ 10}
U u;
u. wW(s) /1 discrimnant = 4
u._d(4); /Il OK
u._d(5); 11 oK
[lu._d(1); // BAD. This results in unpredictable behaviour
/1 since the current type is not |ong.
CORBA: : Obj ect _ptr objref = ... /] Get an object reference.
u. obj (obj ref) /!l u.obj takes a duplicate of
obj ref.
u.obj ()->_i s_a(" Exanpl eServer"); /] using operator->() on an
/1 CObject _ptr
u.z((const char *)"test string"); // u's object is released,
/] u.z gets copy
u. x(10); /1l u's string is rel eased
U var u_var = new U, /'l Use the generated U var.
u_var = u; [/l Copies u into u_var.
u_var->_d(); [/ Returns 1.
objref = ... /1 Get another object reference.
u_var - >obj (obj ref); /] u_var.obj takes a duplicate of obhref.
u_var = new U; /1 old U (and objref) is
/'l released, u_var now hol ds the new U.

The generated T_var classfor auni on has the same interface as shown in T_var
Types on page 42.
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Sequences

A seguenceis mapped to a C++ class that behaves like an array with a current length
and a maximum length. For a bounded sequence, the maximum length isimplicit in
the sequence’s type and cannot be explicitly controlled by the programmer.

Deallocation of a sequence's storage is controlled by a boolean release flag. When
TRUE, this flag indicates that it is the sequence’'s responsibility to deallocate its
storage. When FAL SE, the sequence is not responsible for its storage. The operations
and constructors that set or modify this flag are noted below.

Unbounded and bounded sequences are described in detail below, followed by a
description of the sequence_var type.

Unbounded Sequences

& PRISMTECH

Unbounded sequences allow maximum flexibility over sequence size and
allocation. For an unbounded sequence, the initial value of the maximum length can
be specified in the sequence constructor to allow control over the size of the initial
buffer allocation. The programmer may always explicitly modify the current length
of any sequence.

You can set the current length to avalue greater than the actual current length, which
may cause reallocation. Reallocation is conceptually equivalent to creating a new
seguence of the new length, copying the old sequence elements zero through length
minus one into the new sequence, and then assigning the old sequence to be the
same as the new sequence. If the release flag is TRUE when reallocation occurs, the
old sequence isreleased. The release flag is always set to TRUE after reall ocation.

Setting the length to a smaller value than the actual current length does not affect
how the storage associated with the sequence is allocated. However, the elements
orphaned by this reduction are no longer accessible and their values cannot be
recovered by increasing the sequence length to its original value. You cannot depend
on the orphaned values being released immediately after you shorten the sequence.

The default constructor for unbounded sequences sets the sequence length equal to O
and also sets the maximum length to O.

Unbounded sequences provide a constructor that allows only the initial value of the
maximum length to be set (the maximum constructor shown in the above example).
This alows applications to control how much buffer space isinitially allocated by
the sequence. This constructor also sets the length to 0 and the release flag to TRUE.

TheT *dat a constructor alows the length and contents of a unbounded sequenceto
be set. It also alowsthe initial value of the maximum length to be set for unbounded
sequences. For this constructor, ownership of the buffer is determined by the release
parameter: FALSE, means the caller owns the storage for the buffer and its elements;
TRUE means that the sequence assumes ownership of the storage for the buffer and
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its elements. If release is TRUE, the buffer is assumed to have been allocated using
the sequence al | ocbuf function, and the sequence will pass it to the sequence
f r eebuf function when finished with it.

The copy constructor creates a new sequence with the same maximum and length as
the given sequence, copies each of its current elements (items zero through length—
1), and sets the release flag to TRUE.

The assignment operator deep-copies its parameter, releasing old storage if
necessary. It behaves as if the original sequence is destroyed via its destructor and
then the source sequence copied using the copy constructor.

If r el ease=TRUE, then the destructor destroys each of the current elements (items
zero through length—1), and destroys the underlying sequence buffer.

For an unbounded sequence, if areallocation is necessary due to a change in the
length and the sequence was created using the r el ease=TRUE parameter in its
constructor, the sequence will deallocate the old storage for all elements and the
buffer. If release is FALSE under these circumstances, old storage will not be freed
for either the elements or for the buffer before the reallocation is performed. After
reallocation, the release flag is aways set to TRUE.

The maxi mun() accessor function returns the total number of sequence elements
that can be stored in the current sequence buffer for an unbounded sequence. This
allows applications to know how many items they can insert into an unbounded
seguence without causing areallocation to occur.

Thel engt h() functions can be used to access and modify the length of the
sequence. Increasing the length of a sequence adds new elements at the tail. The
newly-added elements behave as if they are default-constructed when the sequence
length is increased. However, a sequence implementation may delay actual default
construction until a newly-added element is first accessed. For sequences of strings
and wide strings, default element construction requires initialization of each element
to the empty string or wide string. For sequences of object references, default
element construction requires initialization of each element to a suitably-typed nil
object reference.

The elements of sequences of complex types, such as structs and sequences, are
initialized by their default constructors. Union sequences elements do not have any
application-visible initialization; in particular, a default constructed union element is
not safe for marshalling or access. Sequence elements of a basic type, such as
ULong, have undefined default values.

The overloaded subscript operators (oper at or [ ] ) return the item at the given
index. The non-const version allows assignment into the item at the given index,
while the const version allows read-only accessto the item at the given index.

& PRISMTECH
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The overloaded subscript operators can not be used to access or modify any
element beyond the current sequence length. Before either form of operator[] is
used on a sequence, the length of the sequence must first be set using the
| engt h(ULong) modifier function, unless the sequence was constructed using the
T *dat a constructor.

For strings and object references, oper at or [] for a sequence returns a type with
the same semantics as the types used for string and object reference members of
structs and arrays. Assignment to the string or object reference sequence member
viaoper at or =() releases old storage when appropriate. These return types honour
the setting of the release parameter in the T * dat a constructor with respect to
releasing old storage. The overloaded oper at or << (insertion) and oper at or >>
(extraction) operators for using string sequence elements and wide string sequence
elements directly with C++ iostreams are provided.

Ther el ease() accessor function returns the state of the sequence release flag.

The overloaded get _buf f er () accessor and reference functions allow direct
access to the buffer underlying a sequence. This can be very useful when sending
large blocks of data as sequences, such as sending image data as a sequence of octet,
and the per-element access provided by the overloaded subscript operators is not
sufficient.

The non-const get _buf f er () reference function allows read-write access to the
underlying buffer. If its orphan argument is FALSE (the default), the sequence
returns a pointer to its buffer, allocating one if it has not yet done so. The size of the
buffer can be determined using the maxi nmun() accessor. The number of elements
in the buffer can be determined from the sequence | engt h() accessor. The
seguence maintains ownership of the underlying buffer. Elements in the returned
buffer may be directly replaced by the caller. For sequences of strings and object
references, the caller must use the sequencer el ease() accessor to determine
whether elements should be freed (using CORBA: : string_free or
CORBA: : r el ease for string and object references, respectively) before being
directly assigned to. Because the sequence maintains a notion of the length and size
of the buffer, the caller of get _buf f er () shall not lengthen or shorten the
sequence by directly adding elements to the buffer or directly removing elements
from the buffer. Changing the length of the sequence shall be performed only by
invoking the sequencel engt h() modifier function.

Alternatively, if the orphan argument to get _buf f er () is TRUE, the sequence
yields ownership of the buffer to the caller. If orphan is TRUE and the sequence does
not own its buffer (i.e., itsrelease flag is FALSE), the return valueisanull pointer. If
the buffer is taken from the sequence using this form of get _buffer (), the
sequence reverts to the same state it would have if constructed using its default
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constructor. The caller becomes responsible for eventually freeing each element of
the returned buffer (for strings and object references), and then freeing the returned
buffer itself using freebuf.

The const get _buf f er () accessor function allows read-only access to the
sequence buffer. The sequence returns its buffer, allocating one if one has not yet
been allocated. No direct modification of the returned buffer by the caller is
permitted.

For the non-const get _buf f er () reference function with an orphan argument of
FALSE, and for the const get buffer () accessor function, the return value
remains valid until another non-const member function of the sequence is invoked,
or until the sequence is destroyed, whichever occurs first.

Ther epl ace() function allows the buffer underlying a sequence to be replaced.
The parameterstor epl ace() areidentical in type, order, and purpose to those for
the T *dat a constructor for the sequence.

For the T *dat a sequence constructor and for the buffer parameter of the
repl ace() function, thetype of T for strings and object referencesis char * and
T_ptr, respectively. In other words, string buffers are passed as char ** and object
reference buffers as T_pt r *. The return type of the non-const get _buffer ()

reference function for sequences of stringsischar ** and T_pt r * for sequences of
object references. The return type of the const get _buf f er () accessor function
for sequences of stringsisconst char* const * and const T_ptr* for sequences of
object reference.

Example

The following example shows declarations for an unbounded sequence.

/1 1DL
typedef sequence<T> V1; // unbounded sequence

/] C++
class V1 // unbounded sequence
{
public:
Vi();
V1(ULong max);
V1(ULong max, ULong | ength, T *data,
Bool ean rel ease = FALSE);
V1(const V1&);
~V1();
V1 &operator=(const V1&);
ULong nexi mum() const;
voi d | engt h(ULong) ;
ULong | ength() const;
T &operator[] (ULong i ndex); /'l the exact type depends

on T
/1 and is not specified

by the OMG
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const T &operator[](ULong i ndex) const; // the exact type depends

on T
// and is not specified

by the OMG

Bool ean rel ease() const;

voi d replace(ULong nmax, ULong |length, T *data,

Bool ean rel ease = FALSE);

T* get_buf fer (Bool ean or phan = FALSE);

const T* get_buffer() const;

)i

Bounded Sequences

& PRISMTECH

The main difference between unbounded and bounded sequence typesis that the
maximum length of the bounded sequence is implicit in the sequence’s type and
cannot be modified. Like the unbounded sequence, however, the current length can
be modified at any time. Attempting to set the current length to a value larger than
the maximum length given in the IDL specification produces undefined behaviour.

Other minor differences are noted in the member function descriptions below.

The default constructor sets the sequence length equal to 0 (zero) and allocates a
contents vector with the maximum size. the maximum length is part of the type and
cannot be set or modified

The copy constructor creates a new sequence with the same maximum and length as
the given sequence, copies each of its current elements (zero through length, minus
one), and sets the release flag to TRUE.

The T *dat a constructor allows you to specify the contents as well as the initial
length and release flag. The length should correspond to the size of the buffer,
though the length and buffer need not be set to the maximum length. If the release
flag is FALSE and areallocation occurs, you are responsible for releasing the old
storage. The new storage is allocated by the sequence and the release flag is set to
TRUE. If the release flag is set to TRUE, storage for the given contents must have
been allocated with the al | ocbuf () member function, described below.

If release equals TRUE, the destructor destroys each of the current elements (zero
through length, minus one).

The assignment operator deep-copies its parameter, releasing old storage if release
equals TRUE. It behaves asif the original sequenceis destroyed viaits destructor and
the source sequence is copied using the copy constructor. Using the assignment
operator always sets the release flag to TRUE.

The static al | ocbuf function returns a vector of T elements that can be passed to
the T* dat a constructor. The length of the vector is given by the nel ens function
argument. The al | ocbuf function initializes each element using its default
constructor, except for strings, which are initialized to empty strings, and object
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references, which are initialized to ni | object references. A nul | pointer is
returned if al | ocbuf cannot allocate the requested vector. Use the f r eebuf
function to free vectors allocated by al | ocbuf .

The static f r eebuf function ensures that each element in the buffer is released
appropriately. f r eebuf ignoresnul | pointers passed to it.

The maxi numfunction always returns the bound of the sequence asgiveninits DL
type declaration.

The length accessors alow you to manipulate the current length of the sequence. As
noted above, setting the length to a value greater than the maximum length causes
unpredictable behaviour. Setting the length to a value smaller than the maximum
does not affect storage and only makes the sequence logically smaller.

Thei ndex operators, oper at or [], return the item at the given index. The
non-const version returns an | val ue, which allows read and write access to an
item at agiven index, whilethe const version allows only read access. Thei ndex
operators cannot be used to access or modify any element beyond the current
sequence length. Unless the sequence was constructed using the T* dat a
constructor, you must set the length of the sequence using the
| engt h( CORBA: : ULong) modifier function before using either form of
operator[] onasequence.

Ther el ease() accessor function returns the state of the sequence release flag.

The overloaded get _buf f er () accessor and reference functions allow direct
access to the buffer underlying a sequence. This can be very useful when sending
large blocks of data as sequences, such as sending image data as a sequence of octet,
where the per-element access provided by the overloaded subscript operators is not
sufficient.

The non-const get _buf f er () reference function allows read-write access to the
underlying buffer. If its orphan argument is FALSE (the default), the sequence
returns a pointer to its buffer, allocating one if it has not yet done so.

The const get _buf f er () accessor function allows read-only access to the
sequence buffer. The sequence returns its buffer, allocating one if one has not yet
been allocated. No direct modification of the returned buffer by the caller is
permitted.

Therepl ace() function allows the buffer underlying a sequence to be replaced.
The parametersfor r epl ace() areidentical in type, order, and purpose to those for
the T *dat a constructor for the sequence.

Example

The example below shows declarations for bounded sequence.
/1 1DL

& PRISMTECH
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typedef sequence<T, 2> V2; // bounded sequence

/| C++
class V2 // bounded sequence

public:

V2();

V2(ULong | ength, T *data, Bool ean rel ease = FALSE);

V2(const V2&);

~V2();

V2 &operat or=(const V2&);

ULong maxi mun() const;

voi d | engt h(ULong);

ULong | ength() const;

T &operator[] (ULong i ndex); /1 the exact type depends
on T

/1 and is not specified

by the OMG

const T &operator[](ULong i ndex) const; // the exact type depends
on T

/1 and is not specified

by the OMG

Bool ean rel ease() const;

voi d replace(ULong | ength, T *data,

Bool ean rel ease = FALSE);

T* get _buffer(Bool ean orphan = FALSE);

const T* get_buffer() const;

Ji

The Sequence _var Type

& PRISMTECH

In addition to the regular operations defined for T_var types, the T_var for a
sequence type also supports an overloaded oper at or [] that forwards requests to
the oper at or [ ] of the underlying sequence. This subscript operator should have
the same return type as that of the corresponding operator on the underlying
sequence type.

Example

The following example demonstrates the use of the non-const operator[] fora
sequence _var type for a bounded sequence of CORBA: : Long.

/1l 1DL

t ypedef sequence <l ong, 100> Bnd_Long_Sequence;

/] C++

Bnd_Long_Sequence_var bv = new Bnd_Long_Sequence;
bv->| engt h( 100) ;

for(int g=0; g<100; q++)

bv[a] = q;
}s
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Array Types

Arrays are mapped to the corresponding C++ array definition, which allows the
definition of statically-initialized data using the array. If the array element is a
string, wide string, or an object reference, then the mapping uses the same type as
for structure members. That is, the default constructor for string elements initializes
them to the empty string (") and assignment to an array element that is a string or
object reference will release the storage associated with the old value.

Example

// 1DL

typedef float F[10];

typedef string V[10];

typedef string M1][2][3];

void op(out F pl, out V p2, out M p3);

/] C++

typedef Float F[10];

typedef ... V[10]; // underlying type not shown

because

typedef ... M1][2][3]; // it is inplenentation-dependent
Ffl, F_var f2;

V vl;, V. var v2;

f(f2, v2, n2);

f1[0] = f2[1];

vli[1] = v2[1]; // free old storage, copy

mil[O][1][2] = nR[O][2][2]; // free old storage, copy

In the above example, the last two assignments result in the storage associated with
the old value of the left-hand side being automatically released before the value
from the right-hand side is copied.

Out and return arrays are handled via pointer to array slice, where adliceis an array
with all the dimensions of the original specified except the first one. As a
convenience for application declaration of slice types, the mapping also provides a
typedef for each array dlice type. The name of the slice typedef consists of the name
of the array type followed by the suffix _sl i ce.
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Example

/1 1DL
typedef |ong LongArray[4][5];

/] C++
typedef Long LongArray[4][5];
typedef Long LongArray_slice[5];

Both the T_var type and the T_out type for an array overload the oper at or [ ]
instead of oper at or - >. The use of array dlices also means that the T_var type and
the T_out type for an array have a constructor and assignment operator that each
take a pointer to array slice as a parameter, rather than T*. The T_var for the
previous example would be:

/] C++
cl ass LongArray_var

public:

LongArray_var () ;

LongArray_var (LongArray_slice*);

LongArray_var (const LongArray_var &);
~LongArray_var ();

LongArray_var &operator=(LongArray_slice*);
LongArray_var &operator=(const LongArray_var &);
LongArray_slice &operator[] (ULong index);

const LongArray_slice &operator[] (U ong index) const;
const LongArray_slice* in() const;
LongArray_slice* inout();

LongArray_slice* out();

LongArray_slice* _retn();

/] other conversion operators to support

/| paraneter passing

)i

A distinct C++ type whose name consists of the array name followed by the suffix
_forany is provided for each array type in order to allow functions to be
overloaded on them. Like Arr ay_var types, Array_f or any types allow accessto
the underlying array type, but unlike Ar r ay_var, the Array_f or any type does not
delete the storage of the underlying array upon its own destruction.

Theinterface of the Arr ay_f or any typeisidentical to that of the Array_var type
Also, the Array_f or any constructor taking an Array_sl i ce* parameter also
takes a Boolean nocopy parameter, which defaults to FALSE:

[l C++
cl ass Array_forany

publi c:
Array_forany(Array_slice*, Bool ean nocopy = FALSE);

)i
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The nocopy flag allows for a non-copying insertion of an Array_sl i ce* into an
Any. Each Array_f or any type must be defined at the same level of nesting as its
Array type.

For dynamic allocation of arrays, compliant programs must use special functions
defined at the same scope as the array type. For array T, the following functions will
be available to a compliant program:

/] C++

T slice *T_alloc();

T _slice *T_dup(const T_slice*);

void T _copy(T_slice* to, const T _slice* from;
void T free(T_slice *);

The T_al | oc function dynamically allocates an array, or returns a null pointer if it
cannot perform the allocation.

The T_dup function dynamically allocates a new array with the same size as its
array argument, copies each element of the argument array into the new array, and
returns a pointer to the new array. If alocation fails, anull pointer is returned.

The T_copy function copies the contents of the from array to the to array. If either
argument isanull pointer, T_copy does not attempt a copy and results in no action
being performed.

The T_f r ee function deallocates an array that was allocated with T_al | oc or
T_dup. Passing anull pointer to T_f r ee is acceptable and results in no action being
performed. The T_al | oc, T_dup, and T_f r ee functions allow the ORB to utilize
special memory management mechanisms for array types without replacing global
operator new and operator new | .

The T_all oc, T_dup, T_copy, and T_f r ee functions do not throw CORBA
exceptions.

Example Array_var

Thefollowing _var classisgenerated for an array called A:
class A var

public:
/'l Constructors
A var();
A var (A slice* _slice);
A var(const A varé& that);

/| Destructor

~A var ();

/'l Assignment Operators

A var & operator=(A_slice* s);

A var & operator=(const A var& v);

/1 1 ndex Operators
const A slice& operator[](CORBA: : ULong index) const;

& PRISMTECH
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A slice& operator[](CORBA: : ULong i ndex) ;

const A slice& operator[](int index) const;
A slice& operator[](int index);

/1 Conversion QOperators
operator A slice*();
operator const A slice*() const;

[/ Access Qperators

const A slice* in() const;

const A slice* inout();

const A slice* &out();

const A slice* _retn();

const A slice* &al(); //proprietary

}s

The difference between the Array _f or any and the Array_var classis that
Array_forany does not delete the contained array on destruction of the
Array_forany. The only purpose for the Array_f or any classisto give each
array adistinct type for insertion into and extraction from an Any.

Example Array forany

// 1DL
t ypedef octet buffer10[10];

/] C++

CORBA: : Any any;
const CORBA:: ULong |len = 10;
CORBA: : ULong u;

buf fer10 b10;

buf f er 10_f or any b10f a;
for (u=0; u<len; u++)

b10[u] = (CORBA::Cctet)u;

any <<= buffer10_forany(b10);
i f (any >>= b10fa)

for (u=0; u<len; ut+t)

i{f (b10[u] == bloOfa[u])

cout << "matched index: " << u << endl;

}

Any Types
The C++ mapping for the OMG IDL type any fulfilstwo different requirements:
 handling C++ typesin atype-safe manner
+ handling values whose types are not known at implementation compile time
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The first item covers most normal usage of the any type: the conversion of typed
values into and out of an any. The second item covers situations such as those
involving the reception of arequest or response containing an any that holds data of
atype unknown to the receiver when it was created with a C++ compiler.

Since the Any type can contain any IDL-specified type (including base types,
structs, unions, sequences, arrays, objects, interfaces, and anys), it also contains a
TypeCode for the value so applications that can interpret the type of the data the
any contains.

Handling Typed Values

Overloaded operators are used to insert and extract values into and from an Any in
order to ensure that the Any contains a TypeCode and value that correctly matches
the value's type. For primitive and predefined types, these operators already exist in
the ORB libraries. For user-defined types, operators are generated by the IDL
compiler. Overloaded operators depend on the C++ types being distinct. Special
mechanisms are used to differentiate these non-distinct types.

e Thebasic IDL datatypesbool ean, oct et , and char are not necessarily mapped
to distinct C++ data types. See Handling boolean, octet, char, and unbounded
string on page 63 for information on using these types with an Any.

 In C++, al bounded and unbounded strings are mapped to char *, so a way to
specify an bounded string is necessary. See Handling boolean, octet, char, and
unbounded string on page 63 for more information on use of bounded strings with
an Any.

C++ arrays decay into pointers to their first element when used within a function
argument list. Overloaded functions cannot distinguish between arrays of different
dimensions. See Arraysin an Any on page 66 for more information on use of arrays
with an Any.

The IDL t ypedef keyword maps directly to the C++ t ypedef . Problems occur
when user-defined types are typedef’ d because the original and the new type are not
distinct. In C++, the new typedef’d type isreally of the original type. The Any will
treat the type asthe original type.

Insertion Into Any

Use predefined or generated overloaded operators for each distinct IDL type to
ensure type-safe insertion of valuesinto an Any.

Use the following form for each IDL type T for types that are typically passed by
value, such asshort, | ong, ushort, ul ong, fl oat, doubl e, enumerations,
unbounded strings, and object references.

/] C++
voi d oper at or <<=(Any&, T);
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For types that are not typically passed by value, such as st ruct s, uni ons,
sequences, TypeCodes, and Anys, the IDL compiler generates a copying and a
non-copying form of insertion operator for each IDL type T:

/] C++
voi d operat or <<=(Any&, const T&); /1 copying form
voi d operator<<=(Any&, T*); /1 non-copying form

The copying form of the insertion operator makes a completely independent copy of
the passed-in value. This means that the lifetimes of the value passed into the Any
and the copy inside the Any are independent. With the non-copying form of the
insertion operator, the Any assumes memory management for the passed-in value
and deletes or releases the value when the Any goes out of scope. The Any always
deallocates previous values, whether copied or not, when new values are inserted
into it.

Some examples:

/1 1DL

struct nystruct

long I;
short s;

t ypedef unsigned | ong newul ong;
i nterface anlnterface
{

voi d op();

[l C++
CORBA: : Any any;
CORBA: : ULong ul = 77;
newul ong nu = 88;
any <<= ul;
any <<= nu;

inserts ULong into the Any inserts
newul ong into the Any, |oses

the identity - the Any thinks it
contains a CORBA:: ULong not a newul ong

~—~
——— —

CORBA: : String str = CORBA::string_dup(“Hello”);
any <<= str;

CORBA: : string_free(str); /] free str since the Any copied it
nystruct ns;

ms.|l = 10000;

ns.s = 44;

any <<= ms; /] copies the struct into the Any

mystruct * nsp = CORBA _new nystruct;
nmsp->l = 87654;
nsp- >s 22;
any <<= nsp;

[/l the Any consunes the struct, so don't
/] delete it

CORBA: : Any anot her any;

anot her any <<= any; /] copies one Any into another Any
anlnterface_ptr aip; // initialized sonehow
any <<= ai p; /] inserts anlnterface_ptr into the Any (copies)
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Insertion of bool ean, oct et , char, unbounded strings, and ar r ays are special
cases described in following sections.

Extraction from Any

Use predefined or generated overloaded operators for each distinct IDL type in
order to ensure type-safe extraction of values from an Any.

For typesthat are typically passed by value, such as Shor t , Long, UShor t , ULong,
Fl oat , Doubl e, enumerations, and unbounded strings, use the following form for
each IDL typeT:

/] C++
Bool ean operat or >>=(const Any& T&);

For types that are not typically passed by value, such as struct s, uni ons,
sequences, TypeCodes, and Anys, use the following form for each IDL type T:

/] C++
Bool ean operat or >>=(const Any&, T*&);

For object references, the IDL compiler generates an extraction operator for each
IDL interfacetype T:

/] C++
Bool ean operat or >>=(const Any&, T _ptr&);

If the values are extracted successfully, the extraction operators return TRUE.
Extracted values are always memory managed by the Any, so do not release or
delete the extracted values. If those values need to exist beyond the scope of the
Any, copy the values explicitly.

Some examples:

/1 1DL
struct nystruct

long I|;
short s;

interface anlnterface
{
void op();

[l C++

CORBA: : Any any;

CORBA: : ULong ul 77;

CORBA: : ULong nl 0;
any <<= ul; /1
if (any >>= nl) I

inserts ULong into the Any
extracts ULong fromthe Any

/] use extracted val ue

}
CORBA: : String str = CORBA: :string _dup(“Hello”);
CORBA: : String nstr = nil;
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any <<= str;
CORBA: :string_free(str); /] free str since the Any copied it
if (any >>= nstr) /] extracts string fromthe Any
/1 use extracted value, don't call CORBA :string_free() on nstr

nmystruct ns;

nms.l = 10000;

nNs.s = 44;

any <<= ns; /1 copies the struct into the Any
nmystruct * msp = nil;

if (any >>= nsp) /1 extracts struct fromthe Any

[/l use extracted value, don't delete nsp
anlnterface_ptr aip; // initialized sonehow

any <<= aip; /1 copies anlnterface_ptr into the Any
anlnterface_ptr naip = anlnterface::_nil();

i f (any >>= naip) /] extracts objref fromthe Any

/'l use extracted value, don't rel ease naip

Extraction of bool ean, oct et , char,unbounded strings,andarrays arespecia
cases described below.

Handling boolean, octet, char, and unbounded string

& PRISMTECH

Since the bool ean, oct et, and char OMG IDL types are not required to map to
distinct C++ types, another means of distinguishing them from each other is
necessary so that they can be used with the type-safe any interface. Similarly, since
both bounded and unbounded strings map to char * another means of distinguishing

them must be provided. Helper structs with defined insertion and extraction

operators are provided in the Any class for distinguishing values of each type.

[l C++
nanespace CORBA

{
cl ass Any

{

struct from bool ean {
from bool ean(Bool ean b) : val (b) {}
Bool ean val ;

struct fromoctet {
fromoctet(Cctet o) : val (o) {}
Cctet val;

b

struct fromchar {
fromchar(Char c) : val(c) {}
Char val ;

}i
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struct fromstring {
fromstring(char* s, ULong b, Bool ean nocopy = FALSE)
bound(b) { if (nocopy) val =s; else val = string_dup(s); }
char* val;
ULong bound;

1

voi d operat or <<=(from bool ean);
voi d operat or<<=(from char);
voi d operat or<<=(fromoctet);
voi d operat or<<=(fromstring);

struct to_bool ean {
to_bool ean(Bool ean &) : ref(b) {}
Bool ean &ref;

1

struct to_char {

to_char(Char &c) : ref(c) {}
Char &ref;

s

struct to_octet {
to_octet(Cctet &) : ref(o) {}
Cctet &ref;

H

struct to_string {
to_string(char *&s, ULong b) : ref(s), bound(b) {}
char *&ref;
ULong bound;

1

struct to object

to_obj ect (CORBA Ohj ect_ptr &obj) : ref(obj) {}
CORBA_Obj ect _ptr &ref;

struct to exception

to_excepti on( CORBA Exception *&xc) : ref(exc) {}
CORBA_Exception *&ref;
i

CORBA _Bool ean oper at or >>=(t o_bool ean) const;
CORBA_Bool ean oper ator>>=(to_char) const;
CORBA _Bool ean operator>>=(to_octet) const;
CORBA_Bool ean operator>>=(to_string) const;
CORBA _Bool ean oper at or >>=(to_obj ect) const;
CORBA_Bool ean oper at or >>=(t o_exception) const;
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Use helper structs to insert and extract these potentially indistinct types to ensure
portability with other ORBs. The helper structs for bool ean, oct et and char are
virtually identical. For example:

/] C++
CORBA: : Any any;

CORBA: : Bool ean b1, b0 = TRUE;

any <<= CORBA:: Any::from bool ean(b0);

i f (any >>= CORBA:: Any::to_bool ean(bl))
/1 use bl (which is now CORBA TRUE)

CORBA: : Cctet 01, o0 = 8;

any <<= CORBA:: Any::fromoctet(00);

if (any >>= CORBA::Any::to_octet(o0l))
[/l use ol (which is now 8)

CORBA: : Char cl1, c0 = "'A';

any <<= CORBA:: Any::fromchar(cO0);

if (any >>= CORBA:: Any::to_char(cl))
/1 use cl (which is now'A")

In helper structs for bounded strings, abound parameter specifies the bound of the
string. To insert or extract an unbounded string, use the bounded string helper structs
and set the bound value to zero (0). Theinsertion f r om st ri ng struct also has a
nocopy parameter, which specifies whether the Any should copy or consume the
string. Setting the nocopy boolean to FALSE, the default, instructs the Any to copy
the passed-in string. For example:

/] 1DL
t ypedef string<6> String6;

[l C++
CORBA: : Any any;

String6 sO
String6 sl

CORBA: : string_dup(“hello”);
nil;

/'l copy insertion of a String6
any <<= CORBA: : Any::fromstring(s0, 6);

if (any >>= CORBA:: Any::to_string(sl, 6))
/!l use sl, don’t call CORBA::string free() on it
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/'l nocopy insertion of a String6, any consumes sO
any <<= CORBA::Any::fromstring(sO, 6, TRUE);

if (any >>= CORBA::Any::to_string(sl, 6))

/1 use sl, don’t call CORBA::string free() on it
CORBA: : String usO = CORBA: :string_dup(“my_unbounded_string”);
CORBA: : String usi;

/1 normal copy insertion of an unbounded string
any <<= us0;

/1 normal extraction of unbounded string
if (any >>= usl)

/1 use usl, don't call CORBA :string_free() on it
/] copy insertion of an unbounded string using fromstring
any <<= CORBA:: Any::fromstring(us0, 0);

/1 nocopy insertion of an unbounded string, any consunes usO
any <<= CORBA:: Any::fromstring(usO, 0, TRUE);

/1 use of to_string to extract an unbounded string
if (any >>= CORBA:: Any::to_string(usl, 0))

/] use usl, don’t call CORBA: :string_free() on it

Arraysin an Any

Because C++ arrays decay into pointers to their first element when used within a
function argument list, overloaded functions cannot distinguish between arrays of
different dimensions. The IDL compiler generates an Ar r ay_f or any helper class
for each user-defined IDL array. The Array_f or any classis named by pre-pending
the IDL nameto the _f or any suffix. For example, in the code sample below, the
buf f er 10 array formsthe buf f er 10_f or any class.

Array_f orany class behaviour isamost identical to Array_var, in that it allows
access to its contained array. The difference between the Array_f or any and
Array_var classesisthat the Array_f or any does not delete the contained array
upon destruction of the Array_f or any. The only purpose for the Array_f or any
classisto give each array a distinct type for insertion into and extraction from an
Any. For example:

/1 1DL

typedef octet buffer10[ 10];
[l C++

CORBA: : Any any;
const CORBA::ULong |len = 10;
CORBA: : ULong u;

buf f er 10 b10;
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buf f er 10_f or any b10f a;
for (u=0; u<len; u++)

b10[u] = (CORBA:: Cctet)u;
any <<= buffer10_forany(bl0);
i f (any >>= bl0fa)
for (u=0; u<len; u++)
if (bl0O[u] == blOfa[u])
{
cout << “matched index: “ << u << endl;
}
}
}

Extracting to Object

Extracting an object reference from an Any normally requiresa_pt r to the object.
This may not be a reasonable implementation for some applications because the
application would need a_pt r instance for every object type.

A helper struct is available to extract object references from Anys in a generic
fashion. If an Any contains an object reference, that reference can be explicitly
widened to a CORBA: : Obj ect _ptr if it isextracted using thet o_obj ect struct.

For example:
/1 1DL
interface anlnterface
{
void op();
b
[l C++
CORBA: : Any any;

anlnterface_ptr aip; // initialized sonehow
CORBA: : Obj ect _ptr obj] = CORB::Object::_nil();
any <<= aip;

if (any >>= CORBA:: Any::to_object(obj))

/'l use obj, don’t call CORBA release() when done
/1 could call anlnterface:: _narrow(obj) to get anlnterface_ptr

}

Handling Untyped Values
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The handling of untyped valuesis covered in version 1.0 (June 1999) of the IDL to
C++ Mapping Specification. Spectra ORB C++ Edition includes this feature in
accordance with the v1.0 specification.

However, we do not recommend using the r epl ace and val ue functions
(described below) since they are not type-safe and thevoi d * values are defined by
CORBA to be ORB-implementation-specific, so are not portable.
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The default constructor creates an Any with the TypeCode set to
CORBA: : _tc_nul | and no value. Using the unsafe constructor, which takes a
TypeCode, voi d * value, and boolean release parameter, isidentical to creating an
Any using the default constructor, then calling the Any’sr epl ace() function
described in the previous section. We do not recommend use of this constructor
because of the type-safety and portability issues described previoudly.

The copy constructor and the assignment operator both release the target’s current
TypeCode and value, duplicate the TypeCode from the source Any into the target
Any, then deep-copy the value. The Any destructor releases the current TypeCode,
then deletes or releases the current value.

Three methods are defined for the Any class for situations where the type-safe
insertion and extraction operators are not sufficient.

Il C++

namespace CORBA

cl ass Any
{

voi d repl ace(TypeCode_ptr, void * val ue,

Bool ean rel ease = FALSE);
TypeCode_ptr type() const;
const void * value() const;

yo
b

Ther epl ace function allows you to insert a value into an Any without type safety.
You are responsible for making sure the TypeCode and value are consistent. The
behaviour of the Any is unpredictable if the value is not consistent with the
TypeCode. If the release parameter is set to FALSE, the Any copies the value.
Otherwise, the Any consumes the value. If the Any consumes the value, do not use
the passed-in value pointer because the value may be copied and then deleted or
released by the Any.

Thetype() function returns a duplicated TypeCode_pt r for the current contents
of the Any that you must release when it is no longer needed.

Theval ue() function returnsavoi d pointer to the current contents of the Any.

Any var and Any_out

Because Anys are returned via pointer as out and return parameters there exists an
Any_var classsimilar to the T_var classes for object references. Any_var obeys
therulesfor T_var classescaling delete onits Any* when it goes out of scope or is
otherwise destroyed. An Any_out classis also available that is similar in form to
the T_out class.

& PRISMTECH
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TypeCodes

& PRISMTECH

TypeCodes are CORBA pseudo-objects that contain structural information about
IDL types. Use TypeCodes in the Any type to describe the contents of the Any.

A set of predefined TypeCodes covers all the primitive types and the predefined
transmissible types such as TypeCode and Obj ect .

Some of these predefined TypeCodes are:

/] C++
nanespace CORBA /1 defined in eO b/ CORBA. h
{

Typebbde_pt r _tc_short;
TypeCode_ptr _tc_|ong;

TypeCode_ptr _tc_octet;
TypeCode_ptr _tc_any;
TypeCode_ptr _tc_TypeCode;
TypeCode_ptr _tc_Qnject;

5

The IDL compiler generates TypeCodes for all user-defined IDL types and IDL
interfaces in the same scope as the type named _t c_ <t ypename>.

For example:

/1 1DL
struct foo

| ong alLong;
short aShort;

t ypedef sequence <foo, 8> foo_seq;
interface anlnterface

oneway void opO(in foo f);
bool ean opl(inout foo_seq fs);

Hi

The IDL compiler generates the following TypeCodes for the above IDL:

/] C++

CORBA: : TypeCode_ptr _tc_foo;

CORBA: : TypeCode_ptr _tc_foo_seq;
CORBA: : TypeCode_ptr _tc_anlnterface;

The TypeCode ki nd() operation returns an enumerated value for the kind of type
it describes. Calling ki nd() onthe_t c_f oo TypeCode generated in the example
above returns CORBA: : t k_struct . Typically, you would use the enumeration
value returned from ki nd() to interpret the TypeCode and determine what other
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functions can be called. You can then call other TypeCode functions, which are

specific to the different types of TypeCodes, to help describe the non-primitive
types.

For example:

[l C++
voi d

out put _typecode( CORBA: : TypeCode_ptr tc)
¢ CORBA: : TCKind tck = tc->kind();
switch (tck)
¢ gase CORBA: : tk_short:

cout << “Short” << endl;
br eak;

case CORBA: :tk_l ong:

cout << “Long” << endl;
br eak;

case CORBA: :tk_objref:
CORBA: : String_var * objnanme

cout << “(Object reference,
br eak;

= tc->nanme(); )
name is: “ << objname << endl;

case CORBA: :tk_struct:

CORBA: : ULong u, len = tc->nmenber_count();
cout << “Struct,

nunber of menbers: *

<< len << *“, nmenbers are:”
<< endl ;
for (u=0; u<len; u++)
CORBA: : TypeCode_var tnp_tc = tc->nmenber_type(u);
out put _t ypecode(tnp_tc);
br eak;

case CORBA: :tk_alias:

CORBA: : TypeCode_var tnp_tc = tc->content_type();
cout << “Alias, original type is:” << endl;
out put _t ypecode(tnmp_tc);

br eak;

case CORBA: :tk_sequence:

CORBA: : TypeCode_var tnp_tc =

= tc->content _type();
cout << “Sequence, nunber of elenents: *

<< len
<< “, elenent type is:” << endl;
out put _t ypecode(tnp_tc);
br eak;
defaul t:
cout << “Not an expected type.” << endl;
br eak;

70
C++ Edition Specifics & PRISMTECH



4.6 Exceptions

}
}
}

Cdlling out put _t ypecode(_t ¢_f oo) generates the following output:

Struct, nunber of nenbers: 2, nenbers are:
Long
Short

Cdlling out put _t ypecode(_tc_f oo_seq) generatesthe following output:

Alias, original type is:

Sequence, number of elenments: 8, elenent type is:
Struct, nunmber of menbers: 2, nenbers are:

Long

Short

Cdlling out put _t ypecode(_tc_anl nt erface) generates the following output:
bj ect reference, nane is: anlnterface

Exceptions

& PRISMTECH

IDL exceptions are mapped to an exception class in C++ and behave like
variable-length st r uct s, regardless of whether or not the exception holds any
variable-length members. Just as for variable-length st r uct s, each exception
member is self-managing with respect to its storage. All generated user-defined
exceptions are derived from the CORBA: : User Except i on base class, which
allows you to write catch blocks that catch all user-defined exceptions.

The User Except i on classis derived from a base CORBA: : Except i on class,
which is aso defined in the CORBA module. All standard exceptions are derived
from a Syst emExcepti on class, also defined in the CORBA module. Like
User Except i on, Syst emExcept i on is derived from the base Except i on class.
The Syst enExcept i on classinterface is shown below.

/] C++

enum Conpl eti onSt atus {
COWPLETED_YES,
COVPLETED_NO,
COWPLETED_NMAYBE

b
cl ass SystenException : public Exception
{

publi c:

~Syst enException();

ULong m nor() const;

voi d m nor (ULong);

virtual void _raise() const = O;

Conpl eti onSt at us conpl eted() const;

voi d conpl et ed( Conpl eti onSt at us) ;

pr ot ect ed:

Syst enException();

Syst enExcepti on(const SystenmException &);
Syst enExcepti on(ULong m nor, Conpl etionStatus status);
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Syst enExcepti on &operat or=(const SystenException &);

The default constructor for Syst enExcept i on causes mi nor () to return 0 and
conpl et ed() toreturn COVPLETED_NO. Each specific system exception is derived
from Syst enExcepti on:

/] C++

cl ass UNKNOMWN : public SystenException { ... };
cl ass BAD PARAM : public SystenmException { ... };
Il etc.

All specific system exceptions are defined within the CORBA module. This exception
hierarchy allows any exception to be caught by simply catching the Excepti on
type:

Il C++

try {

}' catch (const Exception &exc) {

g

Alternatively, all user exceptions can be caught by catching the User Excepti on
type, and all system exceptions can be caught by catching the Syst emExcepti on
type:

/] C++

try {

}'éatch (const User Exception &ue) {
}'éatch (const SystenException &se) {

}

The copy constructor, assignment operator, and destructor automatically copy or
free the storage associated with the exception. For convenience, the code-generator
also defines a constructor with one parameter for each exception member. This
constructor initializes the exception members to the given values. The default
constructor performs no explicit member initialization.

Thefollowing IDL for a user-defined exception maps to the C++ shown below:
/1 1DL

excepti on MyException

bj ect obj;
string str;

/] C++

& PRISMTECH
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cl ass MyExcepti on
' publ i ¢ CORBA: : User Excepti on

publi c:
/1 Members
CORBA: : Obj ect _var obj ;
CORBA: : String_var str;

/! Constructors

MyException() {}
M/Excepti on( CORBA: : Obj ect _var _obj, CORBA::String _var _str);
M/Excepti on(const MyException& that);

/' Assi gnment operator
M/Excepti on& oper at or =(const MyException& that);

/1 Narrow
stati c MyExcepti on* _downcast (CORBA: : Exception *);
static const MyExcepti on* _downcast (const CORBA:: Exception*);

/1 Duplicate
virtual CORBA:: Exception * _duplicate() const;

/! Repository id
virtual const char * _rep_id() const;

/'l Raise
virtual void _raise() const;

J: ¢
In addition to the constructors, and assignment operator, the generated exception
class provides a number of convenience functions.

The _downcast function is similar to the _nar r ow function used with object
references. Unlike the _nar r ow for interfaces, however, the exception _downcast
does not return a copy. If the exceptionisni|l, _downcast returnsni l .
_downcast can be useful for determining the type of an exception inacat ch()
block, asis shown in the next example.

The _rep_i d() allowsfor retrieval of an exception instance's repository ID. This
can be useful for logging and debugging. The caller must not deallocate the returned
string.

The _r ai se function allows an exception to be thrown and caught by its most
derived type, even if the thrower does not have a pointer to the most derived type of
the exception object.

Example

/] C++
cl ass MyException

publ i ¢ CORBA: : User Excepti on

public:
73
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virtual void _raise() const;

a7

The followi ng code will not throw the exception as expect ed:

try

{
CORBA: : User Exception * u_exc_p = new MyExcepti on;
throw *u_exc_p;

}
cat ch( MyExcepti on &mryexc)
{

cerr << "Caught MyException !" << endl;
}

Compilersthrow objects by their static type, not their dynamic type, so even though
u_exc_p really points to an instance of MyExcept i on, the compiler throws an
instance of CORBA: : User Except i on.

Using _r ai se, however, will work because _r ai se isavirtual function that is
implemented by each exception class derived from CORBA: : Except i on to throw
itself. In this way, calling _r ai se on any CORBA: : Except i on-derived object
always throws by the object's dynamic type:

try

CORBA: : User Exception * u_exc_p = new M/Excepti on;
u_exc_p->_raise();

}
cat ch( MyExcepti on &nyexc)
{
cerr << "Caught MyException !" << endl;
}

The following example demonstrates catching user-defined exceptions and the use
of _downcast to determine the type of exception that was caught. Also shown is
the use of _r ep_i d for debugging output. In CORBA, exceptions are thrown by
value and caught by reference.

This approach lets the destructor release storage automatically.

/1 1DL
interface M/l nterface

excepti on MyExceptionl
{

string error_nsg;
e;(cept i on MyException2
{

string error_nsg;

voi d op() raises(MExceptionl, MyException2);
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/] C++
oj ect _var objref = ORB->resolve_initial _references("server");

M/l nterface_var mi = Mylnterface:: _narrow(objref);
CORBA: : r el ease(objref);

E{f(!CCRBA::is_niI(rri))

try

m - >op();

catch(Ml nterface:: M/Excepti onl &exc)
{

cerr << "Caught " << exc._repository_id() << ": ";
cerr << exc.error_msg << endl;

}
cat ch( CORBA: : User Excepti on &exc)
{

/1 This catch block will use _downcast to try to identify
/1l the exception
/1l as a Mylnterface:: M/Excepti on2.
M/l nterface:: M/Exception2 *me2 =
MW/l nterface:: M/Excepti on2:: _downcast ( &exc);
if(me2)
{
cerr << "Caught " << ne2._repository_id() << ": ";
cerr << me2.error_mnsg << endl;

}

el se

{

cerr << "Caught " << exc._repository_id() << endl;

}

}
cat ch( CORBA: : Syst enExcepti on &exc)
{

}

cerr << "Caught " << exc._repository_id() << ": ";

cerr << exc.mnor() << ;

swi tch(exc. conpl eted())

{
case CORBA:: COWLETED YES:

{
cerr << "status: CORBA::COWLETED YES' << endl;

br eak;
}
case CORBA: : COWPLETED_NO
{

cerr << "status: CORBA::COWPLETED NO' << endl;
br eak;

}
case CORBA:: COWLETED MAYBE:

{
cerr << "status: CORBA::COWPLETED MAYBE" << endl;

br eak;

}

}
CORBA: : rel ease(m);
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Operationsand Attributes

Invoking operations on objects, plus attributes, operation signatures, and memory
management topics are covered in this section.

Operations

An operation in IDL mapsto a C++ method with the same name as the operation.

A oneway operation in IDL specifies a best-effort operation. A client invocation of
aoneway operation is attempted once at most, and the delivery of the operation to
the object implementation is not guaranteed. A oneway operation must have avoi d
return value and i n parameters only (no return value and no i nout or out

parameters). The operation also cannot have ar ai ses expression, since the
best-effort semantics do not allow the object implementation to notify the client of
exceptional conditions. The C++ signature for aoneway operation does not differ
from the signature for anormal operation with the same parameters.

Attributes

Each read-write attribute maps to a pair of overloaded C++ methods with the same
name as the attribute. One method sets the attribute’s value and one gets the
attribute’s value. The set method takes an input parameter with the same type as

the attribute. The get method takes no parameters and returns the same type as the
attribute.

For example, thet i me attribute in IDL maps to two overloaded C++ functions:

/1 1DL
interface tiner

attri bute unsigned long tine;

s

/| C++ mapping of |DL
class tiner ...

virtual CORBA: :ULong time(); // get
virtual void time(CORBA: :ULong); // set

An attribute marked r eadonl y maps to the single C++ get function. Parameters

and return types for attribute functions obey the same parameter passing rules as
regular operations.

Parameters

There is a pre-defined behaviour for each mapped C++ parameter type.
Inconsistencies between this behaviour and the use of the operation parameters can
cause memory leaks or access violations.
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The three parameter passing modes (i n, i nout , and out ) determine operation
signatures and memory management policies for the parameters. This section
explains the memory management policies for parameter passing modes in the
ORB.

The mapping for parameter passing attempts to optimise performance efficiency for
each kind of IDL data type. Because fixed-length data type parameters can be
stack-allocated in both the client and the server, they can be handled much more
simply and efficiently than variable-length data types. Handling variable-length
types is complicated by the issues of how and when parameter memory is allocated
and deall ocated.

Primitive and fixed-length arguments are passed by reference because they can be
allocated on the stack for efficiency. However, a client passing ani nout and out
variable-length type, such as a string, may receive a value that requires more
memory. To accommodate both kinds of allocation, the mapping is T& for a
fixed-length aggregate type T, and T* & for a variable-length type T. This has the
unfortunate consequence that use for a structured type depends on whether the type
is fixed- or variable-length. The return value and parameter passing signatures for
these types are listed in Table 7:

Table 7 Return Values and Signaturesfor non-_var Types

Data Type In Inout Out Return
short Short Short & Short & Short
| ong Long Long& Long& Long
| ong | ong LongLong LonglLong& LonglLong& LonglLong
unsi gned short UShort UShort & UShort & UShort
unsi gned | ong ULong ULong& ULong& ULong
unsi gned | ong ULongLong ULongLong& |ULongLong& ULongLong
| ong
fl oat Fl oat Fl oat & Fl oat & Fl oat
doubl e Doubl e Doubl e& Doubl e& Doubl e
bool ean Bool ean Bool ean& Bool ean& Bool ean
char Char Char & Char & Char
oct et Cct et Cctet & Cctet & Cct et
enum enum enunm& enum& enum
objref ptr objref _ptr objref _ptr& |objref _ptré& objref _ptr
pseudo obj ptr pobj ptr pobj ptré& pobj ptré& pobj ptr
struct, fixed const struct& |structé& struct & struct
struct, variable |[const struct& |[structé& struct*& struct*
& PRISMTECH 7
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Table 7 Return Values and Signaturesfor non-_var Types(Continued) (Continued)

Data Type In I nout Out Return
uni on, fixed const uni on& uni on& uni on& uni on
union, variable |const union& uni on& uni on* & uni on*
string const char* char*& char*& char*
sequence const sequence& sequence* & sequence*
sequence&
array, fixed const array array array array_slice*
array, variable |const array array array_slice*&|array_slice*
any const Any& Any & Any* & Any*
Because _var types are available for interfaces, structs, unions, strings, sequences,
arrays, and Anys, they can be passed as parameters in the same manner as their
non- _var equivalent types. The _var types are self-memory-managing, so use of
_var types by clientsis slightly different than use of the non-_var types. The
signaturesfor _var typesarelistedin Table 8
Table 8 Return Values and Signaturesfor _var Types
Data Type In I nout Out Return
obj ref var const objref var& |objref _var&|objref var& obj ref _var
pseudo obj const pobj _varé& pobj _var & pobj _var & pobj _var
var
struct _var const struct_var& |[struct_varé&|struct_varé& struct _var
uni on_var const uni on_var & uni on_var & |uni on_var & uni on_var
string_var const string var& |[string var&|string varé& string_var
sequence_var [const sequence_var &|sequence& |sequence_var & |sequence_var
array_var const array_varé& array_var& |array_varé& array_var
Any_var const Any_varé& Any_ var & Any_var & Any_var

In Parameters
I n parameters are only passed from client to server, so parameter storage is

caller-allocated and read-only.

On the client side, you must initialize all i n arguments before the operation
invocation. Thisis of particular interest in the case of parameters that are passed by
pointer or pointer reference such as strings and arrays. Passing _var typesasi n
parameters also requires the _var types to be initialized since they are
de-referenced and passed by value.

78
C++ Edition Specifics

& PRISMTECH




4.7 Operationsand Attributes

On the server side, the ORB reconstructs a copy of thei n parameter value before
passing it to the object implementation. The ORB retains memory management
responsibilities for the i n parameters, so after the object implementation function
returns, the local (server side) copies of thei n parameter values are released by the
ORB. The object implementation must, therefore, create a copy of ani n vaueif it
wants to retain the value after the method call returns.

| nout Parameters

I nout parameters are passed from client to object and from object back to client.

On the client side, i nout parameters behave like i n parameters and must be
allocated and initialized to valid values before operation invocation. When the
operation completes and returns, previousi nout parameter values are released and
memory is reallocated for the returned values. Releasing returned values when they
are no longer needed isthe client’s responsibility.

When a _var typeis passed as an i nout parameter, the _var automatically
deallocates any previoudy held value.

On the server side, the ORB reconstructs a copy of each i nout parameter value
before passing it to the function implementation. The object implementation can
change value, but must release the value and reallocate it if the value is of avariable
length type and the length is changed. After the object implementation function
returns, the i nout parameter values are passed back to the client and the local
(server side) copies are released by the ORB. The object implementation must
create a copy of an i nout value to hold onto the value after the function call
returns.

Out Parameters

& PRISMTECH

Qut parameters are passed from object to client.

On the client side, the caller is not required to initialize fixed-length parameter
types. Variable-length parameter types (including Anys, strings, sequences, arrays,
and variable-length structs and unions) that are returned by pointer, may be, but are
not required to be, initialized to ni | . When a_var typeis passed as an out
parameter, the _var automatically deallocates any previously held value.

/1 1DL
struct S
{
string nane;
fl oat age;
%

interface |

{
void f(out S p);
e
/Il C++ (client-side code)
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C++ Edition Specifics



4.7 Operationsand Attributes

S var s;
| _ptr i =; /1 initialized sonehow

i->f(s);
... I/ use s
i->f(s); /1 first result will be freed

S * sp; /1l need not initialize before passing to out
i->f(sp);

/'l use sp

del ete sp; // cannot assune next call will free old val ue

i->f(sp);

For ensuring that types can be passed as out parameters by either their true type or
their _var type, the ORB either pre-defines an _out helper class or the IDL
compiler generates the _out helper class for the following out parameter types:
string, object references, arrays, Anys, sequences, and variable length structs and
unions. These _out classes are used in the generated operation signatures so that the
memory management behaviour is correct regardless of whether the _var or
non-_var types are passed as parameters to the operation.

On the server side, the object implementation must allocate and assign out
parameter values. For values that are returned by pointer, (Anys, strings, sequences,
arrays, and variable-length structs and unions) the server must always return avalid
non-ni | pointer to avalue. After the object implementation function returns, the
out parameter values are passed back to the client and the local (server side) copies
are released by the ORB. The object implementation must create a copy of an out
value to retain the value after the function call returns.

Return Values

The memory management policies for return values are generally the same as those
for out parameters, with the exception of fixed-length array type parameters. A
fixed length array is returned as a pointer to an array sice. See the array section for
more information on array slices. For values that are returned by pointer, (Anys,
strings, sequences, arrays, and variable length structs and unions) the object must
always allocate and return a valid non-ni | pointer to a value. After the object
implementation function returns, the return values are passed back to the client and
the local copies are released by the ORB. The object implementation must create a
copy of areturn value to retain the value after the function call returns.

Primitives
IDL primitive data types (boolean, octet, char, (unsigned) short, (unsigned) long,
float, double and enumerations) are passed just as hormal C++ built-in data types.
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The IDL operation below demonstrates the memory management policies for
primitive type parameters for i n, i nout , and out parameter modes and the return
value.

/1 1DL

interface prinmitive_interface

I ong op(in short s, inout unsigned long ul, out float f);

1

/| C++ mappi ng of operation op()

vi rtual CORBA::Long op(CORBA:: Short s,
CORBA: : ULong& ul ,
CORBA: : Fl oat & f);

For eachii n or i nout parameter, the client creates and initializes an instance of the
parameter type. For i nout parameters, the client provides the initial value, and the
object can change that value. For out parameters, the client allocates the storage but
need not initialize it, and the object sets the value. Function returns are by value.

/1 C++ (client code)
CORBA: : Long | ;
CORBA: : Short s = 7;
CORBA: : ULong ul = 888;
CORBA: : Fl oat f;

| = srvr->op(s, ul, f);

| n parameters are passed by value. | nout and out parameters are passed by
reference. The object can change the value of thei nout parameter, ul , set thevalue
of the out parameter, f , and return alocal variable value.

/1 C++ (object inplenmentation)
CORBA: : Long
priminpl::op(CORBA: : Short s, CORBA::ULong& ul, CORBA: :Floaté& f)

CORBA: : Long ret = (CORBA::Long)(s * 2);

ul += ul;
f = (CORBA: : Float)(s * 4.4F);

return ret;

Fixed-Length structsand unions

Fixed-length st r uct and uni on types behave like C++ built-in types, except that
i n parameters are passed by const reference instead of by value.

The IDL operation below demonstrates the memory management policies for
fixed-length st r uct type parametersfori n, i nout , and out parameter modes and
the return value. The same rules apply to fixed-length uni ons.

/1l 1DL
/1 fl _struct is fixed-length because it contains no
/] variabl e-1 ength nenbers
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struct fl _struct

short row,
short col um;

interface fl struct _interface

fl_struct op(in fl_struct fs1, inout fl_struct fs2, out
fl_struct fs3);
IE

/1 C++ mappi ng of the struct and op() operation
struct fl_struct {
CORBA: : Short row,
CORBA: : Short col um;

¥
virtual fl_struct op(const fl_struct& fsl, fl_structé& fs2,
fl_struct& fs3);

For eachi n ori nout parameter, the client creates and initializes an instance of the
parameter type. For i nout parameters, the client provides the initial value, and the
object can change that value. For out parameters, the client allocates the storage but
need not initialize it, and the object sets the value. Function returns are by value.
/1l C++ (client code)

fl _struct fsret, fsl = {3,4}, fs2 = {5,6}, fs3 = {0, 0};

fsret = srvr->op(fsl, fs2, fs3);

I n parameters are passed by const reference. | nout and out parameters are
passed by reference. The object can change the value of thei nout parameter, f s2,
set the value of the out parameter, f s3, and return alocal variable value.

/1 C++ (object inplenentation)
fl_struct
fl _struct_inpl::op(const fl_struct& fsl, fl_struct& fs2,

fl _struct& fs3)
fl _struct ret;

ret.row = fs2.row + 1;
ret.columm = fs2.colum + 1;

fs2.row += fsl.row
fs2.colum += fsl.col um;

fs3.row = fsl.row * 2;
fs3.colum = fsi1.colum * 2;

return ret;
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Fixed-length arrays
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Fixed-length array parameter types behave like C++ built-in types, except that the
return value is passed as a pointer to a slice of the array, where aslice is an array
with all the dimensions of the original specified except the first one.

The op() operation, shown below, demonstrates the memory management policies
for fixed-length array type parameters for each of the parameter modes and the
return value.

/] 1DL
/1 segnment is a fixed-length array because its el enent type
/1 is a fixed-length type
const unsigned |long arraylen = 4;
typedef |ong segnent[arrayl en];

interface fl _array_interface

{

segment op(in segment s1, inout segnent s2, out segment s3);

/| C++ mapping of the array and op() operation
static const CORBA::ULong arraylen = 4;
typedef CORBA::Long segnent_slice;
typedef CORBA::Long segnent[4];
extern segnment _slice * segnment_all oc();
extern void segnment_free(segnent_slice *);
extern voi d segnent _copy(segnent _slice* trg, const segnent_slice*

src);
extern segnment _slice *segnment _dup(const segnent _slice* src);

virtual segnent_slice* op(segnent sl, segnent s2, segnment s3);

For eachii n or i nout parameter, the client creates and initializes an instance of the
parameter type. Fixed-length array values can be statically initialized. For i nout
parameters, the client provides the initial value, and the object can modify that
value. For out parameters, the client allocates the storage but need not initialize it,
and the object sets the value. The function return value is dynamically allocated
using the array’s _al | oc function and the client must free this value when it is no
longer needed using the array's _f r ee function.

/] C++ (client code)
segnent _slice * sret = nil;
segnment sl1 = { 10, 11, 12, 13 };
segnent s2 = { 20, 21, 22, 23 };
segment s3 ={ 0, 0, 0, O };

sret = srvr->op(sl, s2, s3);
segnent _free(sret); /! free the return val ue

I n,i nout,andout parameters are passed asthe array type. The array value may be
alocated from the stack. The server can change the value of thei nout parameter,
s2, and set the value of the out parameter, s3. The return value must be allocated
dynamically because C++ does not allow a function to return an array. To
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dynamically allocate an array value, you must use the _al | oc function for that
array type. In the function implementation below the return segment _slice * is
allocated with the segment type's _dup function, which callsthe _al | oc functionto
allocate the segment.

/1 C++ (object inplenentation)
segnment _sl i ce*
fl _array_inpl::op(segment sl1, segment s2, segnent s3)

/1 duplicate sl into the return segnment slice
segnent _slice* ret = segment_dup(sl);

for (CORBA::ULong u = 0; u < arraylen; u++)

s3[u] = s2[u] * 4; /] set s3 values to 4 tines
/1 s2 val ues

s2[u] = sl[u] * 2; /] set s2 values to 2 tines
/1 sl val ues

}

return ret;

}

Srings
String parameters are variable-length types. | nout , out , and return types must be
dynamically allocated usingstri ng_al | oc() andfreedusingstring_free().

The op() operation, shown below, demonstrates the memory management policies
for string parameters for each of the parameter modes and the return value.

/1 1DL

interface string_interface

string op(in string s1, inout string s2, out string s3);

/1 C++ mapping of the operation op()
virtual CORBA: :String op(const char* si,
char* & s2,
CORBA: : String_out s3);

The Stri ng_out type behaveslike char * &, but manages string value memory for
any String_var arguments. You should not declare an instance of one of these
types. Treat the function as though it had this signature:

virtual char* op(const char* sl1, char*& s2, char*& s3);
For each i n or i nout parameter, the client must create and initialize a non-ni |
string value that is nul | -terminated. An i n string parameter can be a literal or

const .i nout string parameters should be allocated usingstri ng_al 1 oc(). The
object can change that value.

For out parameters, the client allocates the string pointer, but not the string. You
may initializethe out valuetoni | sincethisvaueis not passed to the object.
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Theclient isresponsible for freeing i nout , out , and return string values when they
are no longer needed. String values should be freed usingstring_free().

/1l C++ (client code)

CORBA: : String sret = nil;

const char * s1 = "Stringl";

CORBA: : String s2 CORBA: : string_dup("String2");
CORBA: : String s3 nil;

sret = srvr->op(sl, s2, s3);

CORBA: :string _free(sret);
CORBA: : string_free(s2);
CORBA: : string_free(s3);

The object may deallocate the i nout string and reassign the char * to point to new
storage to hold the output value. | nout and out string values should be allocated
using CORBA: : string_al | oc or CORBA: : stri ng_dup. The size of thei nout
string upon return is not limited by the size of the i nout string when the function
was called. The object isnot allowed to return anul | pointer for ani nout , out , or
return value.

/1 C++ (object inplenmentation)
CORBA: : String
string_inpl::op(const char* si,
char* & s2,
CORBA: : String_out s3)

/1 duplicate s1 into the return val ue
CORBA: : String ret = CORBA: :string_dup(sl);
/] duplicate s2 into s3
s3 = CORBA: :string_dup(s2);

/] free s2, set it to a new string
CORBA: : string_free(s2);
s2 = CORBA: :string_dup("newstring");

return ret;

}

Object References

The client allocates storage for the object reference. In the following example, the
op() operation demonstrates the memory management policies for object reference
parameters for each of the parameter modes and the return value.
/'l 1DL
interface objref_interface
objref interface factory();
objref interface op(in objref interface oil,
i nout objref_interface oi?2,
out objref interface oi3);
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/1l C++ mapping for the factory() and op() operations
virtual objref_interface_ptr factory();

virtual objref_interface_ptr op(objref _interface_ptr oil,
objref interface ptr& oi 2,
objref _interface_out oi3);

The obj ref _out type behaveslike obj ref _ptr &, but managesobjref value
memory for obj ref _var arguments. You should not declare an instance of one of
these types. Treat the function as though it had this signature:

virtual objref_interface ptr op(objref_interface ptr oil,
objref_interface_ptr& oi 2, objref_interface _ptr& oi3);

For each i n or i nout parameter, the client must create and initialize an object
reference instance of the parameter type. For i nout parameters, the client provides
theinitial value, and the object may change that value. To continue to safely use an
object reference that is passed as an i nout , the client must first duplicate the
reference.

For out parameters, the client allocates the pointer for the object reference but need
not initialize it, and the object sets the value. Function returns are by value.

The client is responsible for the release of all i nout, out and return object
references. Release of all object references embedded in other structuresis
performed automatically by the structures themselves.

/1l C++ (client code)
objref _interface_ptr oiret

objref_interface::_nil();
objref _interface ptr oil

orb->resolve_initial _references("CbjectReferencel");
objref _interface_ptr local =

orb->resolve_initial _references("hjectReference2");
objref _interface_ptr oi2 = objref_interface:: _duplicate(local);
objref _interface_ptr oi3 = objref_interface:: _nil();

oiret = srvr->op(oil, oi2, 0i3);
CORBA: : rel ease(oiret);

CORBA: : rel ease(oi 1);

CORBA: : rel ease(0i 2);

CORBA: : r el ease(oi 3);

CORBA: : rel ease(l ocal ) ;

oiret = srvr->factory();

CORBA: : rel ease(oiret);

I n parameters are passed by value. | nout and out parameters are passed by
reference. If the server object wants to reassign thei nout parameter, it must first
call CORBA: : r el ease onthe original input value before reassignment.
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/'l C++ object inplenentation for the factory operation
data nenber:

objref _interface_ptr m| ocal _objref;
If this | ocal object reference is currently set to a
nil value when this operation is called, a new
inmplementation is created. The return value is set to

| ocal objref is rel eased somewhere el se.

jref _interface_ptr
jref_inpl::factory()

MO0 S~~~
OO0 ~ "~~~

if (CORBA: :is_nil(m.local_objref))

objref _inpl*inpl = new objref_inpl;
poa- >acti vat e_obj ect (i npl EORB_ENV_VARN) ;
}

return inpl->_this;

/] C++ object inplenentation for the op operation
objref _interface_ptr
objref _inpl::op(objref_interface_ptr oil,
objref _interface_ptr& oi 2,
objref _interface_out oi3)

// duplicate oil into the return val ue

objref interface ptr ret = objref __interface:: _duplicate(oil);

[/l duplicate 0i2 into oi3
0i3 = objref_interface::_duplicate(oi?2);

/1 release o0i2, then duplicate oil into 0i2
CORBA: : rel ease(0i 2);

oi2 = objref_interface::_duplicate(oil);
return ret;

}

Variable-Length structsand unions
Using variable-length aggregate typesis more complex than using their fixed-length

& PRISMTECH

equivalents because of the additional memory-management issues involved.

The factory inpl ementation assunes a objref _inmpl class

a duplicate of this objref. This also assunes that the

The IDL operation below demonstrates the memory management policies for
variable-length struct type parametersfori n, i nout , and out parameter modes and

the return value. The same rules apply to variable-length unions.
/'l 1DL
struct vl _struct

short row,
short col um;
string nanme;

1

interface vl _struct_interface
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vl _struct op(in vl_struct vsi,
i nout vl _struct vs2,
out vl _struct vs3);

B

/1 C++ mapping for the struct and op() operation
struct vl _struct {
CORBA: : Short row;
CORBA: : Short col um;
CORBA: : String_var nane;
¥

virtual vl _struct* op(const vl_structé& vsl,
vl _struct& vs2,
vl _struct_out vs3);

Thevl _struct _out type behaves likeavl _struct*&, but manages the
variable-length struct's value memory for vl _st ruct _var arguments. You should
not declare an instance of one of these types. Treat this function as though it had this
signature:

virtual vl _struct* op(const vl _struct& vsl,
vl _structé& vs2, vl _struct*& vs3);

For each in or inout parameter, the client creates and initializes an instance of the
parameter type. For inout parameters, the client provides the initial value, and the
server may change that value. For out parameters, the client allocates the storage but
need not initialize it, and the object sets the value. Function returns are by pointer.

Aggregate types are complicated by the question of when and how parameter
memory is allocated and deallocated. Mapping i n parameters is straightforward
because the parameter storage is client-allocated and read-only. For out parameters,
the client allocates a pointer and passes it by reference to the object.

The client must always rel ease the returned storage, regardless of whether the object
is colocated or remote, in order to maintain location transparency. The client is not
allowed to modify any values in the returned storage following completion of a
request. If it is necessary to change the values, then the client must first copy the
returned instance in a new instance, then modify the new instance.

/1l C++ (client code)

vl _struct * vsret = nil;
vl _struct vsl, vs2;
vl _struct * vs3 = nil;

vsl.row = 11;

vsl.colum = 12;

vsl. name = CORBA::string_dup("sonmestructnanmel");

/] struct's name consunes the char* returned by CORBA: :string_dup()
vs2.row = 15;

vs2.colum = 16;

vs2.name = (const char*)"somnestruct nane2";

/] struct's nanme copies the const char*
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vsret = srvr->op(vsl, vs2, vs3);

// delete the return and out structs
del ete vsret;
del ete vs3;

i n parameters are passed by const reference. | nout and out parameters are
passed by reference. The object can change the value of thei nout parameter, vs2,
set the value of the out parameter, vs3, and return alocal variable value. The object
isnot allowed to return anul | pointer for out parameters or return values. In both
cases, the client is responsible for releasing the returned storage.

/1 C++ (object inplenentation)

vl _struct*

vl struct _inpl::op(const vl _struct& vsl, vl _struct& vs2,
vl _struct_out vs3)

vl _struct* ret = new vl _struct;
vs3 = new vl _struct;

vs3->row = vs2.row + 2;
vs3->col untm = vs2.colum + 2;
vs3->nane = vVs2.nane;

vs2.row = vsl.row * 2;
vs2.colum = vsl.colum * 2;
vs2. nane = vsl. nane;

ret->row = 7,
ret->colum = 77;
ret->nane = CORBA: :string_dup("newnane");

return ret;

}

Variable-Length arrays
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Variable-length ar r ay parameter types behave like C++ built-in types, except that
the return value is passed as a pointer to aslice of the array, where asliceisan array
with all the dimensions of the original specified except the first one.

The following example op() operation demonstrates the memory management
policies for variable-length array type parameters for each of the parameter modes
and the return value.

/1 1DL

/'l vsegnent is a variable-length array because its el enment type
/1l is a variable-length type

struct vl _struct

short row,
short col umm;
string naneg;

const unsi gned long arraylen = 2;
typedef vsegnent vl _struct[arrayl en];
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interface vl _array_interface

vsegnent op(in vsegnent vsl, inout vsegnment vs2, out vsegnent vs3);
/1 C++ mapping for the struct, array and op() operation
struct vl _struct {
CORBA: : Short row;
CORBA: : Short col um;
CORBA: : String_var nane;
3
static const CORBA::ULong arraylen = 2;
typedef vl _struct vsegnent_slice;
typedef vl _struct vsegnent[2];
extern vsegnment _slice * vsegnent_all oc();
extern void vsegnent _free(vsegnment_slice *);
extern voi d vsegnment _copy(vsegment _slice* trg, const vsegnent_slice*

src);
extern vsegnent _slice *vsegnent _dup(const vsegnent_slice* src);

virtual vsegnent_slice* op(vsegnment vsl,
vsegnment vs2,
vsegnent _out vs3);

The vsegment _out type behaves like avsegnment _sl i ce* &, but manages
vsegnent _sl i ce value memory for vsegnent _var arguments. You should not
declare an instance of one of these types. Treat this function as though it had this
signature:

virtual vsegment_slice* op(vsegnment vsl,
vsegnent vs2, vsegnent_slice*& vs3);

For each i n or i nout parameter, the client must create and initialize an array
instance. For i nout parameters, the client provides theinitial value, and the object
may change that value. To continue to use an array passed as an i nout , the client
must first duplicate it before passing it as an operation parameter. For out
parameters, the client must just passavsegnent _sl i ce* &initialized to nil.

/1l C++ (client code)
vsegnment _slice * vsret = nil;
vsegnent vsl, vs2;
vsegnment _slice * vs3 = nil;

vs1l[O0].row = 20;

vs1[ 0] . colum = 30;

vs1l[ 0] . nane = (const char*)"vs1[0]. name";
vsi[1].row = 21,

vsl[ 1].colum = 31;

vsl[ 1] . name = (const char*)"vsl[1].nane";
vs2[ 0] . row = 40;

vs2[0].col um = 50;

vs2[ 0] . nanme = (const char*)"vs2[0].nane";
vs2[1l].row = 41;

vs2[1].colum = 51;
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vs2[ 1] . name = (const char*)"vs2[1].nanme";
vsret = srvr->op(vsl, vs2, vs3);

/1 free the return and out vsegment_slices
vsegnent _free(vsret);
vsegnent _free(vs3);

CQut parameters and return values must be allocated dynamically by the object
because C++ does not alow afunction to return an array. To allocate an array value
dynamically, use the _al | oc function for that array type. In the function
implementation below the return vsegment _sl i ce * isallocated with the
segment type's _dup function, which callsthe _al | oc function to allocate the
vsegment . Theout vsegnent isalocated by the al | oc function, then filled in
and returned.

/'l C++ (object inplenmentation)
vsegnent _sl i ce*
vl _array_inpl::op(vsegnent vsl, vsegment vs2, vsegnent_out vs3)

/1 duplicate vsl into the return val ue
vsegment _slice* ret = vsegnent_dup(vsl);

/] allocate the vs3 out vsegment
vs3 = vsegnent _al l oc();

for (CORBA::ULong u = 0; u < arraylen; u++)
{

/l set the out struct's values to variations of vs2
vs3[u].row = vs2[u].row * 4;

vs3[u].colum = vs2[u].colum * 4;

vs3[ u] . nanme = vs2[u]. nane;

/! nodify the inout struct's values to variations of vsl
vs2[u].row = vsl[u].row * 2;

vs2[u].colum = vsl[u].colum * 2;

vs2[ u] . nane = vsl1[u]. nane;

}
return ret;
}
Sequence and Anys
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Sequence and Any parameters are variable-length types. They behave like variable
length structs and unions.

The op() operation, shown below, demonstrates the memory management policies
for sequence type parameters for each of the parameter modes and the return value.
The samerules apply to anys.

/1 1DL

t ypedef sequence<l ong> vector;

i nterface sequence_interface

vector op(in vector v1, inout vector v2, out vector v3);
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}

/1 C++ mappi ng of the op() operation
virtual vector* op(const vector& vl, vector& v2, vector_out v3);

Thevect or _out type behaves like avect or * &, but manages the sequence’s
value memory for vect or _var arguments. You should not declare an instance of
one of these types. Treat this function as though it had this signature:

virtual vector* op(const vector& vl, vector& v2, vector*&
v3);
For eachi n ori nout parameter, the client creates and initializes an instance of the
parameter type. For i nout parameters, the client provides the initial value, and the
server may change that value. For out parameters, the client allocates the storage
but need not initialize it, and the object sets the value. Function returns are by
pointer.

/1l C++ (client code)
vector * vret;
vector v1(4), v2(2);
vector * v3 = nil;

vl.length(4
vi[0] = 10;
vi[1] = 11;
vi[2] = 12;
v1i[3] = 13;
v2. | engt h(2)
v2[ 0] = 20;
v2[1] = 21;

vret = srvr->op(vl, v2, v3);

del ete vret;
del ete v3;

For i nout seguencesand Anys, assignment or modification of the sequence or Any
by the object may cause deallocation of owned storage before reallocation occurs.
Therefore, if values passed in the sequence or Any from the client are used to set the
sequence or Any for returning as the out value, the object should make a copy of
the sequence or Any before re-assigning thei nout values.

/| C++ (object inplenentation)
vect or*
sequence_i npl : : op(const vector& vl, vectoré& v2, vector_out v3)

I/ create the return sequence and copy val ues fromvl
vector * ret = new vector(vl);
CORBA: : ULong u, len = 0;

/] create a new sequence v3 with same size as v2
len = v2.length();
v3 = new vector(len);

// set v3 values to be 4 tines v2 val ues
for (u=0; u<len; u++)
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(*v3)[u] = v2[u] * 4

/] reset v2's length to be the same as vi
len = vl.length();
v2. 1l engt h(l en);

/1 modify v2 values to be 2 tines vl val ues
for (u=0; u<len; ut++)

v2[u] = vi[u] * 2;

return ret;

4.7 Operationsand Attributes
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